72 
3 
FI 
— 
5 
=_ 
= 
= 
g 

- 


— — 


1 


» 4 <S r Et OA  t CAE E- L i re SAS on 
” * * * * 
4 == 


—— — — 


— LOND 


* Cnet 


paublich d on this SUBJECT; but alſo. many 
JÞ other compendious Uſages and Applications of 


tb © them, never before extant. Together with a 


* 1 R <7 5 * K 5 IT * - Is 
1 * # V. = g : " 


A 5 N * 
fs, * N 
* 2 * 8 * * * 
1 4 8 9 
Yep by 1 od 
, : . n 
* 


. Sr 


New. and Co 5 I 


[== OF THE: 4@l* 
ä 23 of F. ratings [ 
| Vurcar and Dec 1MAT; 


6 
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a Cen ea Management of CIRCULATING 
4 N ENS, which is entirely New, and 
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INCE the abſolute Ne- 
ceſſity of knowing Fractions 

and the extreme Uſefulneſs 
of them in Practice is ſo 


herein ; and only ſhew in 


what manner I have laid down the Doctrine | 


of them, and wherein I differ from others in 
the practical Management, Y 
\": Is the fir S even Chapters, 1 have hand- 
ted general, or vulgar Fractions, and in the 
following Chapters particular, as Decimal 


and Duodecimal Fractions, 
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In order to the ready Management of W quen 
vulgar Fractious, I have firſt laid down prox! 
the Methods and Rules commonly gives, unc 

and afterwards added many others, illuſtra- ons, 
ted by Examples, which will greatly ſhorten diſbe 
the Work, and always give the Reſult in its . 
leaſt Terms ; which is an Advantage very abſol 
ell worth Purſuit. | exta: 
And tho the 3d, ath, 5th, 6th, and 7th Rev 
Sections of the 1 ſt Chapter may ſeem foreign of b. 

to the Buſineſs of this Treatiſe, whoever con- | Year 
ſiders them thoroughly, will find them of latin 
Uſe, in the ready Management of vulgar inſil 
Wu oe ws Ro Ve .- mm 

| pe „ | N |. CON 
I.!n the 8th, th, 1oth, 11th, 12th, 13th, 1 Ar. 
14th and 15th Chapters, after the handling WF cites 

| of compleat Decimals, I bave ſhewn how to expl. 
uſe without Loſs, ſuch as do Circulate ; and 1 Wa! 
alſo how far we may truſt to Reſults ariſing || Gui 
from Approximates. _—_ 
If Decimals are at any time uſed without late 

_ the like Management, many groſs Errors 4 r. 
' muſt ariſe, as will be manifeſt ro ee one J. 
tbat conſiders Concluſions from A pproxi- I ba 
mates. „„ „ ons | 
Por be that only knows how to expreſs i own 
Money. Weight, &c. Decimally, will find, W ons 
that 2 Expreſſions much oftener circulate, cauſ 
than at any plate terminate. And conſe- 8th. 


quently, 


The Preface. V 


quently, if he works ſuch Decimals as Ap- 


proximates, his Reſults will bave ſo many 
uncertain places, eſpecially in future Operati- 


ons, which muſt, as well as bitherto it hath 


 diſhearten'd the Practicers of Decimals. 

Tho this Method of uſing Fractions is 
abſolutely neceſſary, yet no Treatiſe hitherto 
_ extant bath ſufficiently handled it; for the 
Reverend Dr. Wallis, in the 89th Chapter 


of bis Hiſtory of Algebra, publiſh'd in the 


Year 1685, treating of the Laws of Circus 


lating Numbers, concludes thus, | have 
inſiſted the more particularly on this, 


becauſe I don't remember I found it fo 


conſider'd by any other. And ſince bim, 


Mr. Jones in his Synopſis Matheſeos, re- 
cites conciſely part of what the Doctor had 
explained before at large. And laſtly, Mr. 
Ward, in his Young Mathematician's 
Guide, contents himſelf with informing 


bis Reader, That Numbers will circu- 


late. But neither of theſe ſo much as hint 
at the Methods of uſing them. 7 


In the 34 Section of the 8th Chapter, 
I bave laid down all the Las of Circulati- 


ons hitherto publiſh'd, and many more of my 
' own; but have omitted their Demonſtrati- 


ons (which at firſt I defign'd to annex) be- 


modern 


_— - —_ 
——— — 


cauſe they depend on Propoſitions. in the tb, 
8h and gth Books of Euclid ; which by our | 
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vi The Preface. 


ws Maſters are, for I know not what 


| Reaſons, termed uſeleſs Curioſities; and ſo 


| by their Scholars not look d into; and 
unbeard of by ſuch as are Arithmaticians 


But the Reverend Mr. Brown, in bis 
| Syftem of Decimal Arithmetick, manages 
(eb interminate Decimals as bade a ſingle 


Digit continually repeated; but in Multipli- 


cat ion uſeth only ſuch Factors as will produce 
2 ſingle Repetend in the Product (being, a. 


I ſuppoſe, unwilling ſo much as to mention 


compound Repetitions) and in Diviſion 
| beaves the Practitioner towork without Ex- 


actneſs. 


5 with, that have ſo much as once written of 
 Circulations. Yet in Gratitude ] cannot for- 


get my Friend Mr. Robert Favell Schoo!- 
Maſter in St. Giles's in the Fields, whoſe | 


Hints and particular Met bods have contri- 
buted to my Diſcovery of the Nature and 
Laws of Circulating Figures, 


Tb Approximation of Proportions is from 


the xoth and 111th Chapters of Dr. Wallis 


Hiſtory of Algebra. 


The Epitome of Duodecimals is all I eber 
found neceſſary in our Cuſtomary Meaſuring, | 


wherein only they are uſed. 


Theſe are all the Authors I have net 


a 


The whole is laid down in ſo eaſie a Man- 
ner, as to be intellizible to any Reader who 
knows Multiplication, Diviſion, and Ex- 
tration of Roots in Integers, and Re- 
duction of Money, Weights and Mea 
ſures, c. DE. 


To conclude, that this Treatiſe, as being 
ſo much more uſeful than any other Book of 
this Subject yet extant, may be kindly ac- 
| cepred, is the Deſire of EE 


SAMUEL CUNN. 
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TREATISE 
FRACTIONS. 


COOKIES 

- C HAAR 
Of PRIME S and MEASURES, 
8E 

DI INIT I % 7 
NITY is that by which 
every thing that is, is called 
One, | 

2. Number is a Multitude 


compos'd of Units, | 
3. A lefſer Number is an 


| when the leſſer exactly meaſures the greater 3 
and the greater is then called a Multiple of the 


leſſer. | | 


aliquot Part of a greater, 


2 Definitions, 

4. A leſſer Number is an aliquant Part of 2 
greater, when the leſſer doth not exactly meaſure 
the greater. 5 


So 4 is an aliquot part of I2, and 12 a Mul- 


tiple of 4, becauſe 3 times 4 is 12; but 5 is an 


aliquant Part of 12, becauſe 2 times 5 is 10, and 


2 times 5 is 15, and confequently 5 doth not ex- 
 atly meaſure 12. Oo 


5. APrime Number is that which is meaſured 


only by an Unit. 5 | _ 
6. A Compoſed Number is that which ſome 
Number meaſureth. : 


7. Numbers prime to one another, are ſuch 
as have no other common Meaſure but an Unit, 


8. Numbers compoſed to one another, are ſuch 


as have ſome Number for their common Mea- 


ſure. 


Dos 2, 3, 5, 7, are prime; 4, 6, 9, 10, 12, 14, 
15, and all Numbers leſs than 10000, that arc. 


not in the following Table, are compoſed Num- 


bers; and 15 and 21 are compoſed to one another, 


for 3 will meaſure 15 by 5, and 21 by 7; but 


15 and 32 (tho' both compoſed Numbers) are 


prime to one another, for tho' 5 or 3 will .mea- 
ſure 15, yet neither 5 nor 3 will meaſure 32. 


9. A Perfe& Number is that which is equal to 


all its own aliquot Parts taken together, 

10, A Diminutive Number is greater thar 
the Sum of all its aliquot Parts, | 
11. An Abounding Number is leſs than the 
Sum of its aliquot Parts, | 

So G is a Perfect Number, for the Sum of al! 
its aliquot Parts 1, 2, 2, is 6; but 15 a Diminu- 
tive Number, for the Sum of all its aliquot Part: 


, 3, 5, is but 9; and 12 is an Abounding Num- 


ber, for the Sum of all its aliquot Parts 1, 2, 3, 


12. An 


4 * 


12, 


Deno 


nomi 


13. 
8 


Poun 


make 


. eth V 


but 5 
14. 


"36 


eth tl 


Fra & 


16, 


A 
tract, 


. . part]) 


conſid 


ert 


Definitions. 6 
12. An Abſtrat Number is fuch as hath no 
Denomination annexed to it. 
13. A Contract Number is ſuch as hath a, Da- 
nomination annexed to it, 33 | | 
So any Number, as 6, is called abſtract; but 
Pounds annexed to the Number 5 (viz. 5 Pounds, 
makes it contract, and then can ſignĩifie nothing 
but 5 Pounds. ST | | „ 
134. A Whole Number is that which number» 
eth Wholes. LE 
15. A Broken Number or Fraction, number- 
eth the Parts of an Unit. 1 | 
16. A Mix'd Number is made by annexing a 
Fraction to a whole Number. „ | 
A Whole Number may be Abſtrat or Con- 
tract, but a Fraction may be wholly Contract, or 
partly Abſtract, and partly Contract; for 2 thirds 
8 >conlidered as a Fraction, is abſtract, ſince it is 
not expreſſed what it is 2 third parts of; but in 
reſpect of its Denomination thirds it is Contract, 
for it is 2 third Parts, and not 2 fifth Parts, or 
any other Parts. Laſtly, 2 third Parts of a 
Pound, is Contract, both in reſpe& of its Deno- 
mination thirds, and in reſpe& of what they are 
Thirds of | | | 
17. A Decimal Fraction is when the Unit is 
ſuppoſed divided into ſuch a Number of Parts, 
as may be expreſſed by an Unit with Cyphers 
annexed, as 10, 100, 1000, 10000, Oc. 
18. A Vulgar Fraction admits of any Divſion 
of the Unit, as into 2, 3, 4, 5, 6, 7» 8, 9, 10, 
11, or any other Number of Parts. 
19. A Vulgar Fraction is written by two 
Numbers one above the other, with a Line 
drawn between them, as ; the uppermoſt of 
_ which'is termed the Numerator, becauſe it 
Numbers the Parts; the loweſt the Denomina- 
22 | tor, 


4 Theorems. 
, tor, becauſe it denotes what Parts the Unit 14 
divided into, And therefore, | 


2 e 2 chird | 2 2 

1 3 fifth parts, ) 3 fifths 

i is called 5 eleventh (or g 5 elevenths, 
6 2 ninth 2 ninths. 


But ſince 3 fifths are equal to one fifth, and one 


fifth, and one fifth, or a fifth of one, and a fifth 


of one, and a fifth of one, that is, a fifth of three 


ones; it follows, that 3 fifths are equal to a fifth 
of 3, or 3 divided by 53 and fo the foregoing 


Fractions may be read, A third of 2, a fifth of 3, 


an eleventh of 5, a ninth of 2; or 2 divided by 3, 


divided by 5, 5 divided by 11, 2 divided 
1 A Single Fraction is ſuch, as denotes a Part 
or Parts of ſome Whole. i; 


5 5 ax; 13 76, r ³·¹¹¹]ꝛ ¹⁰w⁊ mÆ· A Ro 0 " 
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21. A Compound Fraction is ſuch, as denotes 


2 Part or Parts of ſome Part or Parts. 8 

So + and 2 are ſingle Fractions; but 2 of 3, 
and of © of 4. are compound Fractions. 

22. A Proper FraQtion is leſs than an Unit, 


23. An Improper Fraction is greater than ay 


Urit, 


SEC T.. IL 
LY o REMS. 


1. ] F the two right-hand Figures of any Num- 
ber are meaſurable by 4, the whole Number 

_ 1s meaſurable by 4. 8 

2. If the three right-hand Figures of any 

Number are meaſurable by 8, the whole is mea - 


3- If 


a f FR : 7 = : 
Of Primes and the "0 
3. If the Sum of the Figures conſtituting any 
* Number, is a Multiple of 3 or 9g, then the 
| whole Number is accordingly a Multiple of 3 
oro. > | 
2 If the right-hand place of any Number 
be a Cypher, or 5, the whole is a Multiple 
6. | V | | 
- If the right-hand place of any Number be a 
Cypher, the whole is a Multiple of 10. 
6. If a Number cannot be divided by ſume 
prime Number, not greater than the Square 
| Root thereof, that Number is a Prime. | 
J. If two Fractions are equal to one another, 
the Numerator of the one is in ſuch Proportion 
to its Denominator, as the Numerator of the 
other to its Denomin:tor. 3 . 
5 8. If the Numerator of a Fraction be leſs than 
| the Denominator, that Fraction, is a proper 
ei, | | Re 
1 9. But if the Numerator be equal or grearer 
than the Denominator, the Fraction is improper, 
10. Every whole Number may be expreſſed 
in the Form of 2 vulgar Fraction, without al- 
tering its Value, if that whole, Number be the 
Numerator, and Unity the Denominator. 
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To find all the PR IMES and the Co u- 


' PONENTS of all the Coups 17s 
under any given Number. Suppoſe 1090. 
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_ TOROM ſuch a Table as the following, the 
I Problem may be eaſily ſolved ; for if any 
Number under that given be ſought in the Table, 
thus, viz. the Hundreds at the Top or Bottom, 
and the Tens and Units in the Margin, at the 
5 1 3 | Angle 
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6 Components of Compo ſits. 


— — — — 


Angle of Meeting (which let be called the place 


of that Number) is found p, if the Number he 2 


Prime; or its leaſt Component, if the Number 
be Compobt, which if it be daſhed, is the Square 
Root of the Number, | | 
Then divide the Number by its leaſt Compo. 
nent, and uſe the Quote in like manner. 
So $29 is found to be a Prime. 5 


And ſo 483 is found to be diviſible by 3; and 
483 divided by 3, quotes 161, which is by the 
Table a Multiple of 7; and conſequently 161 


divided by 7, quotes 23, which by the Table is 
Prime; whence the Components of 483, are 
3» 7, 233 but the Place of 841 gives 29 daſſed 
tor a Meaſure, which ſhews the Quote will be 


29; and therefore 841 is compoſed of 29 and 29. 


And thus you may examine all the Numbers 


under 1000, the Table reaching only ſo far, 


All even Numbers muſt be firit divided by 2 


continually, as oft as poſſible, and all Numbers 


ending in 5, divided by 5 as oft as poſlible, 
and the Reſults then ſought in the Table, as 


before. . | 
So 616 divided by 2 three times, quotes 77, 
which by the Table gives 7 for a Meaſure, ard 


ſo the Quote is 11, which by the Table is Prime 
conſequently the Components of 616, are 2, 2, 
4 3, Ats „ | 

And ſo 435 divided by «, quotes 87, which 


by the Table gives 3 for a Meaſure, and lo the 


Quote 29 is a Prime; whence 435 is compoſed 
of 5, 3, 29. | R | 


But the Calculating of ſuch. a Table heing not 


: diſficult, I ſhall next ſhew the Method to make 


it. 


Let the Paper be firſt ruled with as mary 
Columns as the limiting Number contains Hun- 
dreds, then number the Hundreds at Top and 


Of Primes and the 
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the Square of 11, put 11 with a Daſh, and by 


8 Components of Compoſits. 
Bottom, and the Tens and Units in the Mars 
gins, as in the Example before you, | 
Firſt, Then in the place of the firſt odd Prime 3, 
put p; and then raiſe 3 to all its Powers under 
1000, the Number given; and in the place of 
9, its Square, place 3 with a Daſh, thus Z; 


but in the Places of all its ſuperior Powers, put 


3 without the Daſh _. | 
Seccndly, The next odd Number is 5, which 
1s paſſed by, becauſe all its Multiples end in 5. 


Th:rdly, The next odd Number is 7, whoſe 


place is yet vacant, and is therefore to have p in 


it; then multiply the Numbers belonging to 
every place that is filled, by 7 (except ſuch as give 


Products greater than the limiting Number,) 


and in the place for the Product, put the Figure 


that was in the place of the Multiplicand, with- 


out a Daſh, if it had one; or elſe the Multiplicand 
itſelf, it it be a Prime, Then in the place of 
the Square of 7, put 7 with a Daſh, as 7; and 
by that Square multiply the ſame Multiplicands, 
putting in the places of the Products as before, 


But in the places of the Powers of 7, put 7 with- 


out a Daſh; and by theſe Powers multiply the 
ſame Multiplicand, putting in the places of the 


Products as before, 


Fourthly, The next odd Number is 9, whoſe 
place is filled, and therefore to be paſs'd over. 
 Fifthly, The next odd Number is 11, whoſe 


place is yet vacant, and is therefore to have p in 


it ; then by 11, multiply the Numbers belong- 
ing to every place that is filled, except ſuch as 
give Products greater than the limiting Number, 


ànd in the place for the Product, put the Figure 


that was in the place of the Multiplicand, with- 
out a Daſh, if it had one, or elſe the Multipli- 
cand itſelf, if it be a Prime; then in the place of 


the 


Components of Compoſits. 9 
the Square and the other Powers of 11, multiply 
the ſame Multiplicands, putting in the places of 
the Products as before; and ſo uſe 13, 17, 19, 23, 
Cc. omitting 15, 21, 25, 27, Cc. 

This Table is continued to 100000 in Dr. 
Pell's Edition of Brancker's Algebra, and from 
_ thence tranſcribed into Dr. Harris's Lexicon, 
Vol. 2. 5 | | : 


S E G N 


To reduce any Number given, into its 
CoMmMPONE NT PRIME S. 


The RULE. 

[vide the Number given by 2 continually 
as oft as poſſible, without a Remainder, 
and fo the Reſult by as oft as poſlible, and this 
laſt Reſult by 5 as oft, and ſo on by 7, 11, 13, 
Cc. all the Prime Numbers, till there ariſe a 

Quotient leſs than the Diviſor; and then the 
Diviſors and the laſt Dividend are the Primes 
compoling the Number given. e. g. 

Reduce 122760, to its component Primes. 


2) 122760 | 
n 2061380 ö 
= 2) 3050 
ä | 3915345 
; _— 395115 
; 501705 
> | I1) 341 
= = . 31 ä 5 „ 
6 8 | Anſwer 2, 2, 2, 3,3,5, 11, 31. 
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b | In the Operation I have omitted the Diviſion 
| by 7, becauſe it would not meaſure 341; and 
„ C = after- 


to Of Conſlituent Primes. 
afterwards omitted dividing by 13 and 17, be⸗ 
cauſe they are no aliquot Parts of 21, | 


| Reduce 360 to its conſtituent Primes, | 
| 2) 260 | 
| 2) 180 N 
# = : 
N 2990 N 
3J45 ö 
6 _ af 
1 ' - Anſwer 23 2, 2, 35 Js Ge 4 
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| To find all the juſt Divisors to any 
wy Number. . | 
The RULE, 
| A AAKE as many Columns as there are 


24, 


WW ATTN — — — ces 
DDr — 
= — 


| „ different Component Primes in the 
| given Number: And at the Head of each Co- 
| lumn, place each Prime, and where there are 
| more than one Prime of the ſame fort, place in 
[ the ſame Column the Powers of that Prime, till To 
1 the Index of the laſt Power be the Number of 
1 thoſe like Component Primes; laſtly, multiply 


5 
5 
5&5 
ES, 
2 
EE 
755 
1 
in 
& 5 

5 
25 
5 2 
5 
5 


every Number in the firſt Column, by every 
Number in the ſecond, placing each Product in 
the ſecond; and then every Number in the firſt 
and ſecond by every Number in the third, placing 
each Product in the third, and ſo with the 4:þ, 
5th, &c. Columns, till all are thus uſed. 
And ſo ſhall all the Numbers in theſe ſeveral 
Columns, be all the Diviſors; e. g. 


To 


2 5 
= 
* 
3 
4-9 
. 
37 
2. 
N 
Jv 
5 
El 
2h 
Ez 
753 
IJ X 
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To find all the juſt Diviſors of 360. 


2 360 1 4 | 5 
2180 [| &#| 9 

21 901d 
„ 1240 
7 24 | I5 
„„ 18 | 45 


4 | 1350 | 
Anſwer, 2, 3 4, 5, G5 8, 9, 10, 12, 155 18, 20, 


24, 30, 36, 40, 45, 60, 72, 90, 120, 180, 360, 


To find all the AL LOUOT PARTS of 


any Number given. 


"IRST, by $8. 5. find all the juſt Diviſors 
of the Number given, excluding the Num- 


ber itſelf, which Diviſors with Unity, are all 
the aliquot Parts. | I 


So all the aliquot Parts of 360, are 1, 2, 3 45 


: 5, 6, 8, 9, 10, 12, 15, 18, 20, 24, 30, 36, $2, 45» 


50, 72, 90, 120, 180, 


Of Diviſors and aliquot Parts, 11 
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12 Of Perfect Numbers. 
SECT... IL 
To find as many PERTECT NuMy ERS M Te 


48 you pleaſe. = __ 
| ” TAKE any ſuch Power of 2, as being | 
5 leſſened by an Unit, leaves a Prime Num- 


ber, and multiply that Remainder by half that 
Power, and the Product is a perfect Number. 


| Ex. 1. Ex. 2. Ex. Zo ; 5 Ex. 4. | 


| . I 1 V 
ö J 31 
0 2 + 16 
| — — — 
| STM 28 . Few 
| N Ex. 5. EX. 6. Ex. 7. js 
j | ns 64 128 256 2 
| | 3 A 1 
| 63 127 | 255 
64 B 
ntl! 
508 Ent! 
762 
nee 
8128 


So 6, 28, 496, 8128, are perfect Numbers: 
But becauſe 15, 63, 255, are compoſed Numbers, 
the Reſults that would ariſe by multiplying them 


by 8,32, 128, would be abounding Numbers. 
— T SECT. 


Of Common Meaſures. 5 


SECT. lk. 
Two Numbers being given, to find their 
| great Common MEASURE. 


The RULE. 


lvide the greater by the leſſer, and if no- 

thing remain, that leſſer Number is the 
greateſt common e required; but if there 

be a Remainder, divide the laſt Diviſor by that 
Remainder 3 and if there be ſill a Remainder, 
divide the laſt Diviſor by the laſt Remainder 

and ſo proceed till you come to a Diviſion with- 
out a Remainder; and then the laſt Diviſor is 
the greateſt common Meaſure. 


Ex. 1. What is the greateſt common Mea- 
ſure of 612, and 540? | 


0) Sens 
72) 549 (7 | | 2 
36072 (2 Anſwer 36. 


But the foregoing Operation may be conveni- 
ently placed, thus. , 


612 1 


5407 


Ex. 2 


4a © Common Meaſures. 


Ex. 2. What is the greateſt common Meaſure 
of 720 and 336 ? 


336) 720 (2 1772002 


43) 33607 Or thas, 33617 


” 8 
Anſwer, 40. 


Ex. 3. What is the greateſt common Mea. 


ou of 360 and 249 


24) 260(15 236015 
120 Or thus, 24 
» hs ; 120 


— —ũ— 


Anfwer 24. 


Ex. 4. What ! is the greateſ common Meaſure 


of 643536 and 4500? | 


4500 643536 (142 
19353 
13536 
36) 2 [Ing 


Ex, % 


* 
| of 31 
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5 

6 

: 5 1 

7 
8 

<4 
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75 


1111) 
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Ex. 5. What is the greateſt common Meaſurg 
| of 3187 and 11112 — 


1119318702 | 
Nas 
 146)3565(6 
99014601 
3708901 
327% % 
23) 320(T 
72503 
. 
ar 
1930 
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The Numbers are prime to one another, for | 


the Anſwer is 1. 


81e 


Of Common Meaſures. 1 
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16 - | Of Common Multiples. | 
TT. IX. 


Two or more Numbers being given, to find a 


Common MVUI TIP ILE to then, 


The RULE. 


Ultiply all the Numbers continually, and 


the Product is the Number ſought. 


Ex. Find a common Multiple to 2, 3, 6, 
and Oe | | | | 


2 
12: 

E 

55 

. | | 
$20. Anſwer $10. 
S E C - © v 


Two Numbers being given, to find their 


leaſt COM MON Morrrprx. 


The RULE. 


8 IRS J find their greateſt common Meaſure, 
then divide either of the Numbers by that 


Meaſure, and multiply the Quotient by the 


other of thoſe Numbers, and the Product is the 


Number ſought. 


Ex. 


24 


18 


Of Common Multiples. 17 
Ex. What is the leaſt common Multiple of 
24 and 32? 4 | 


321 972204 


24 ; 9 0 855 - 
=» 96 The Anſwer. 


Ex. 2. What is the leaſt common Multiple of 
18 and 49 ? "= | — 


4912 es 

is|1 1)49( 49 

$3123 11 

511 _ 
F 
1 882 The Anſwer. 


Hence it appears, that the leaſt common Mul- 
tiple to two Numbers prime to one another is 
their Product, © ae a 


S EC A 


| Three or more Numbers being given, to find 
their leaſt COM MON MULTIPLE, 


The RU L E. 


Irſt find the leaſt common Multiple to two of 
them, and then to this Multiple, and the 

third Number, find the leaſt common Multiple; 

then to the laſt Multiple and the 4th Number 

propoſed, find the leaſt common Multiple; and 

ſo proceed with the 5th, 6th, &c. given. an, 
5 ti 


18 Of Common Muliples. 
till the laſt is thus uſed; And fo the Multiple thus 
found ſhall be that required. 


Fx. 1. What is the leaſt Multiple to 8, 12, 1 1 
. 
1 prece 


— 12 

18 

4 
cb 
my 
Un 


! 
218 


24 e 15 
5 
oh 24 
755 
The Anſwer. 
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But if either of the Numbers propoſed is an T' 
aliquot Part of another of them, that aliquot verfc 
Part may be omitted in the Work. | 1 
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Ex. 2. What is the leaſt common Multiple to I 
43 35 6, 8, 12,9? | 5 
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Of Common Multiples, 19 
Here 4, 2, and 6 are omitted in the Operas 
tion, becauſe 4 and 3 and 6, are aliquot Parts 
of 12. 5 . a 5 
If the leaſt common Multiple to ſome of the 
preceding Numbers, is alſo a Multiple to ſume 
of the following Numbers; ſuch following Num- 
bers may be omitted in the Operation. | 


Ex. 3. 
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| ind the leaſt common Multiple to 
I3, and 8, and 12. | 
15101 120110 
811 12 
8 
l : 4 
8 8 ; 
| 
120 Anſwer 120. 
The Work of this Section may be otherwiſe f 


performed thus. | 

If the ſecond be compoſed to the firſt, divide 
the 24 by their greateſt common Meaſure, and 
cancel it, and place the Quote beneath it; if the 
34 be compoſed to either or both of the prece- 
ding uncancell'd Figures, divide it by their great- 
eſt common Meaſure continually, placing the 
Quotes beneath it, and cancel it and all its Quotes 
except the laſt; and ſo if the 4th be compoſed 
to any or all the preceding uncancell'd Figures, 
divide it by their greateſt common Meaſures 
continually, placing the Quotes beneath it under 
ene another, and cancelling it and all its Quotes 
but the laſt z and thus proceed till you have thus 
uſed all the Numbers propoſed. And then the 
Product made by the continual Multiplication of 
all thoſe uncancelled Numbers, is the Number 
fought, 2: But 
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20 Of Common Multiples. 


But in this Method likewiſe, the Numbers 
chat are aliquot Parts of others ma ay be omitted. 


And fo the Work of the two firſt 


5 ſtand thus. 


Ex. 5 | 


Ex 2. 4 
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ReduAion of Frafions. 

SECT. L 


To Reduce FRACTIONS to their le 
Terms. 


8180 


The RULE. 
IVIDE both Terms by their 
greateſt common Meaſure, and 


the Fraction formed by their 
Quotients, is the Anſwer. 


Reduce 1 to its leaſt Terms. 


ay: | 
= 26) n The Anſwer. 
N 252 
350 


| Reduce 


22 Compound 79 Aang le Frattions, | 


Reduce 2:3 to its leaſt Terms, 


318713 
111111 | yy Fu#t T | 
Ws 13445 G14 The Achter 
14611 
| 851 
2 
2513 
+] Hence if the Terms are prime to 
_3]3 one another, the Fraction is in its leaſt 
1 | Terms already, | 
8 T. II. 
To reduce compound to ſingle FR AC TIONsõ. 


| ULTIPLY all the Numerators to- 

1 gether continually, and the Product is 
the Numerator of the Fraction ſought; and all 
the Denominators together for the Denomina- 
tor. 5 5 


Reduce 2 of F of ⁊ of 2 to a ſingle Fraction. 


ow 


12 
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—— —__ 


=. 
3 . 
144 Anſwer {7 
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any Denominator, 
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If the Anſwer be required in its leaſt Terms: 
Obſerve, that if any Numerator be equal to any 


Denominator, reject them, and conceive Unity in 


their ſtead: Or if any Numerator be compoſed to 
ſivide ſuch Numerator and 


Denominator by their greateſt common Meaſure, 
and uſe the Quotients in their ſtead, | Z 

And ſo the Work of the foregoing Example will 
ſtand thus. | | 


7 | „„ 
St Sat — . 

N 5 24 
Anſwer . 


25 


92 


1 
Xx 
N 
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+ 

wo | Wo 


4 
5 
20 


Anſwer -3-, 


In this Example 15 is compoſed to 25, and 4 


is their greateſt common Meaſure, and ſo the 
Quotients are 3 and 5; 2 is compoſed to 16, and 


2 is their greateſt common Meaſure, and ſo 1 and. 


8 are the Quotients; 14 and 7 are compoſed to 


one another, and 7 is their greatelt common Mea- 
lure, and fo the Quotients are 2 and 1 5 laſtly, 


the 2 over the 14, and the 8 under the 16 
are compoſed to one another, and 2 is their great. 


eſt 


Compound to ſing le Fr ations. 23 


Reduce 24 of 5 of '+ to the leaſt ſingle 
Fraction, | 
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24 Compound to Angle Fractiont. 


eſt common Meaſure, and ſo the Quotients are 


1 and 4; So that now among the Numerators are 
found uncancell'd 3, 1, 1, and 2 the Deno- 
minators 4, 1, 5, which by the Rule form the 

Fraction 3-, which is the leaſt ſingle Fraction 


2 03 


that the foregoing Compound one is reducible 


— 


|, Reduce 4 of 4 of + of -*; of r of 24, to 
the leaſt ſingle Fraction poſſible. 1 5 


7 2 ir 7 | 
F ef g of 5 "> of Zu of 2g 


Anſwer 7 


If it be objected that the finding of the greateſt 
common Meaſure fo often is more Trouble than to 
form the Fraction after the uſual Method, and 
then at one Operation to find the greateſt com- 
mon Meaſure, and ſo reduce it to its leaſt Terms; 
it may be anſwered, that ſuch greateſt common 
Meaſures in ſmall Numbers (as moſt Fractions are 
uſually propoſed in before they are moulded to- 
gether) appear upon View to any one that is but 
a little acquainted with Numbers ; but ſome com- 

mon Mz=afures, if not the greateſt, will eaſily ap- 
| pear even in large Numbers moſt commonly; 
and by uſing thoſe Meaſures, the Quotes are ſmal- 
ler, and ſo other Meaſures may appear, and thus 
very often the leaſt Quotes may be found ; or at 
leaſt the Fraction will hereby be found in lower 
Terms, : 


Indeed 


2 2 5 = 


Der 


To reduce mix d Numbers, &c. 25 
Indeed if no ſuch common Meaſure do appear 
upon View, the beſt way is fo work as uſual, 

and then to reduce it as in the laſt Section. 
There is a ſort of Fractions often come to 
hand, whoſe Terms are Fractions or mix'd Num- 
72 755, 


bers, as I A and might properly be called 


Compound ones, if that Name had not been al- 
ready given to the foregoing ſort: How to uſe 
ſuch, you will find at the 1/t Section of the 26 
Chapter, | nn 


SECT 


To reduce mix'd Numbers to improper 
FRACTIONS. . 

The RULE. 
M! the whole Number by the Deno- 
VI minator of the Fraction; and to the Pro- 
duct add the Numerator, and the Sum is the 


Numerator of the Fraction ſought, and the given 
Denominator is the Denominator ſought. | 


Reduce 47 3422 to an improper Fraction. 


7$4900” 


47 
8400 
18800 
378 
. Ep 
397947 Anſwer 223242: 


: SECT. 


26 To reduce improper Fraltions 


SE C T. VI. 
To reduce improper FE RAC T ION 5 to 
whole or mix'd Numbers. 


The RU LE, 


| vide the Numerator by the Der 

and the Quotient is the whole Number; 

| and if there be a Remainder, it is the Numera- 

tor of the Fraction to be annexed, whoſe Deno- 
minator is the Denominator given. 


83 397947 to its 1 whole or 
mix d Number. 


$400) 397947 (47 
619 
3147 Anſwer 47 20 . 


Reduce 3. . to its equivalent whole br mix d 


Number, 


11) 781 (71 EE, 
11 n 


* 
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U Itiply the Numerator by the Denomina- 

tor of the Fraction ſought, and divide 

that Product by the Denominator of the Fraction 
given; and ſo the Quotient, if nothing remain, 
thall be the Numerator ſought; but if there be a 
Remainder, the Fraction is incapable of that 
Denomination without a mix' d Number, or 2 
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Wo EFraction ſought, by the Denominator of the 7 

| | Fraction given, and (if there be no Remainder, 


the Fraction is capable of the required Denomi- 
nation, otherwiſe not) then multiply that Quo- H 
tient by the Numerator of the Fraction given; 
and fo the Product ſhall be the Numerator of the 
FraRion ſought, LD 
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This Method may be ſometimes uſed, when 

the Fraction is not in its loweſt Terms, vi, 
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30 To reduce Factions 

If the Fra tions to be reduced are many, after 
the common Denominator is found, the Nume- 
rators are beſt found by the Doctrine of the 615 
Section. 


Reduce 5 45 Hr it to others equal to them 


having equal Denominators. 
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VII. 
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In all the Operations of this Chapter, I have 
{et down every ſingle Multiplication or Division, 


to explain the Methods herein made uſe of; 


tho indeed many of them, without any Burthen 
to the Memory, may be omitted in Practice; an 
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2% To reduce Fraftions, &c. 

Firft, Any one that is but a little skilled in the 
preceding Sections, muſt know, that 4 is the 
greateſt common Meaſure of 8 and 12, and that. 
12 divided by 4 quotes 3, which multiplied by 8 
produces 24, which is the leaſt common Multi- 
ple of 8 and 12. . 
And alſo that 3 is the greateſt common Mea- 
ſure of 9 and 24; wherefore ſince 24 divided by 
3 quotes 8, and 8 multiplied by g produces 72; 
it follows that 72 is the leaſt common Multiple 
of 8, 12, 9, and therefore of 3, 6, 4 alſo; becauſe 
theſe are aliquot Parts of 12; conſequently, by 
the Rule, 72 is the leaſt common Denominator. 
And then for the Numerators; firſt 72 divi- 
ded by 8 quotes 9, which multiplied by 5 pro- 
duces 45, the Numerator of the firſt: And in 
like manner may the Numerator of every Fracti- 
on, and conſequently every Fraction be formed, 
— ſo much as the writing of one fingle 

igit. | — | 1 

And generally all Fractions, that are expreſſed 
in ſmall Terms, may be thus reduced. 

Hence it appears that the keeping of Fraction- 


in their leaſt Terms, is a very great Advantage 
in future Operations. = 
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To collect, or add two or more E RA © t i= 
ONS together. TY 


' The R-ULE. 


E DU CE the given Fracti- 
ons, if compound, to ſingle 
ones, and then to a common 
Denominator, if they have not 
ſuch already; then add up their 
Numerators, and to the Sum 
ſubſcribe the common Deno- 
minator, which gives the An. 
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Add ge and dg together. 
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$ Anſwer 1, or in its leaſt Terms. 
Add 2 and 4 and $ together, 
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10 Anſwer A or its equal 13. 
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Add 7 of 5 to and 5 and 2. 
Aſter the improper Fraction is reduced, they 
are 3, 2,4, 3, and theſe reduced to a common 


Denomunator, are 2 1 85 47 55 2 5 74 L. 
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Addition of mix d Numbers, 25 


ST CH. 
To add mix d NUMBERS together. 
| IRST add up the fractional Part, as taught 


in the laſt Se&ion, and it their Total be a 
proper Fraction ſubſcribe it, and proceed to add 


up the Integers 5 but if the total Sum of the 


Fractions be an improper one, reduce it to its 
equivalent mix'd Number, and ſubſcribe the 


fractional Part thereof, but carry the Integers to 


be added up with the Integral Parts of the given 
Numbers. | 3 5 | 
Add 4795+ and 243 and 745 and 814 and 15 21 
together. Ed 
But when the fractional Parts are reduced to 


a common Denominator, as taught in the laſt 


Section of the ſecond Chapter, they will be as 
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36 | Addition of | 1 


the Anſwer; laſtly, multiply the two Denomina- 


SPC T. I. 


To add to any FRACTION any Pan 97 
Parts of the ſame FR ACTION. 


The RULE. 
O the Numerator of the Fraction, expreſſing 
the Part or Parts to be added, add the 
Denominator, and multiply the Sum by the other 
Numerator, and this ſhall be the Numerator of 


tors together, and the Product is, the Denomi: 
nator of the Anſwer. 1 
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Or thus; After the Numerator 2 js encreaſed 
by its Denominator 7, and ſo becomes 9, reduc 
the compound Fraction 3 of + to a ſingle one, 

and it is the Anſwer ; for 4 of + gives 37+ 


To 4 add 3 of the ſame 3. 
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Addition of Fradd ions. 37 


To add any Parts of any FRAcTION t0 


any Parts of the ſame FR ACTION. 


The RULE. 


T"IRST add the Parts, as taught in the 
firſt Section of this Chapter; and make of 

the Sum of the Parts and the Fraction a compound 
Fra&ion, which reduced to a ſingle one ſhall be 
the Anſwer, Os 5 


To 2 of Ladd 3 of 5. 
But the Sum of 4 and + is 22... 
And £2 of J reduced, is A the Anſwer. 
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Subſtraftion of nũx'd Numbers. 39 


© From ſubſtract 3. 
| Theſe reduced are 22 and Leo 


20 
x It Anſwer 17. 


Subſtract 2 of 2, or its Equal -3. from 2, but 

theſe reduced to a' common Denominator are 
LC ˙· * 

1 And fo the Anſwer is 4, or in its leaſt 
Terms . | 


From 2 of 7 take 4 of 2 3 or when reduced to 
ſingle Fractions, from +7; take , which reduced 
to a common Denominator, are r and 
wherefore the Anſwer is . | 


1 SECT. 
To Subſtract MIX D NUMBERS: 
> ww KULK _ 


F IRST ſubſtract the Fractions according to 
the Doctrine of the foregoing Section, and 
tien the Integers : But if the fractional Part of 
the Subtrahend be greater than the fractional 
Part of the Minuend (and conſequently when re- 
duced to a common Denominator, the Numera- 
tor of the former, greater than the Numerator of 
the latter;) then ſubſtract the Numerator of the 
ubtrahend from the common Denominator, and 
do the Remainder add the Numerator of the 
„ Minuend, and the Sum is the Numerator to the 
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a> Subſtraction of mix d Numbers, 
the common Denominator ; then carry one to the 
integral Part of the Subtrahend, and ſubſtract. 
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From 1 ſubſtract 2. 
- 
. 
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From 7 ſubſtract 5, 
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From any FRACT1ON to ſubſtract any 
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mainder by the other Numerator, and this ſhall 
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ply the two Denominators together, and the 


Product is the Denominator of the Anſwer, 
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42 Sub ſtract ion of Frattions, 


rator inſtead of the 33 reduce the compound 


Fraction 2 of 5 to a 


| | gle one, and it gives: the 
Anſwer as before, Ty | 


SECT-IV, 


From any Parts of a FRACTION to (ub. 
ſtract any other Parts of the ſame, 


The RU L E. 


IRS T ſubſtract the Parts, and with the 
1 Remainder and the propoſed Fraction form 
a compound one, which reduced to a ſingle one is 


the Anſwer. 


From + of 4 ſubftra& r of the ſame 2, 
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Multiplication 77 vulgar Traction: 


eee u 
The RULE 


= DUCE „ Fractions 
to ſingle ones, and mix d Num- 
bers to improper Fractions, and 
expreſs Integers in the Form of 


Numerators of the Factors toge- 

ther, and the Product is the Nu- 

mesrrator of the Anſwer; and like. 

wiſe the Denominators together, and the Pro- 
duct is Denominator of the Anſwer, 

But obſerve that the Terms of the Factors may 
be leſſened, by the Directions laid down in Sedt. 
3. of Chap. II. and ſo the Anſwer will be in its 
jeaſt Terms, which if an improper Fraction, it is 
ſometimes convenient to reducę to its equivalent 
whole, or mix'd Number. 
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44 Mate plication f vulgar Pratt, 
Ex. 25 Multiply r by 2 
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Ex. 4. Multiply 3 3 by 3 of Tr, or 4 by 3; 773 
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Ex. 6. Multiply 5 by 7s or r by 2. 
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Diviſion of vulgar Fraftions. 48 
Part, and reduce it to its equivalent mix*'d Num- 
ber, ſubſcribing the fractional Part, but carry - 
iog the Integers to the Product of the Integers, 
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Divi fron of vulgar Fraftions. 


The RULE. 
EDU CE compound Fracti- 


ons to ſingle ones, and mix d 
Numbers to improper Fracti- 
ons, and expreſs Integers in 
the form of a Fraction; then 
multiply the Numerator of the 
Dividend by the Denominator 
of the Diviſor, and the Pro- 
duct is the Numerator of the Quotient; and 


multiply the Denominator of the Dividend by 


the Numerator of the Diviſor, and the Product 
is the Denominator of the Quotient. But ob. 
ſerve, that if the Numerators of the given Fracti- 
ons are compoſed to one another, they may be 
divided by their greateſt common Meaſure or 
if the Denominators ate compoſed to one * 
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46 Diuiſn of vulgar Fradtions, 
they may be divided by their greateſt common 


Meaſure ; and uſe theſe Quotes in their ſtead: 
And ſo the Fraction ſought will be had in its leak 
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CH A P. vs 
The managing fi ch Fradions that 


| have their Terms mix d Numbers, 
or Fractions. The valuing any 
_ aſſigned Parts of any contract Num- 
ber propoſed, and its Converſes. 
The Extraction of the, | Roots ov 
Fractions. 


2 ee KG 6108 
5 2 T. I. 


To reduce a FNMACT ION that hath its 
Terms mix d Numbers or FRACTION 5 
to another that hath its Terms Integers,. 


The R U LE. 
JN CCOR DING to the Rules 


laid down in Diviſion, divide 
the Numerator by the Denomi- 
nator, and the Quotient is the 
Anſwer. 


1 7 


Ex. i. — . to a Fraftiong whoſe 
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To _— Fractional Terms 48 
i) 722 (but theſe reduced, are 
4 140 2 $953 2. ( which quotes 3.3435 
Ex. 2, Reduce the Terms of this Frafion 
4 
to Integers. 
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2 26 The Anfwer. 
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Ex, Zo Reduce +. to 2 Fraction whoſe 
Terms are Integers. 
— 2 _ er The Antwer. 
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Where hs Cult Part of the Oe is 
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to 4 Fraction whoſe Terms 


To 
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Lo value fractional Parts, &c. 49 
and the fractional Part of the Dividend is 


1 2s 
5 which reduced is 7: Therefore the Diviſion 


now is 3770 43220 And ſo the Anſwer accord- 


3 5 * ©» ,* . 
ing co the Rules of Divilion is Fra. 


| Hence it appears, how Fractions of howſoever 
complex a Nature, may be reduced to others of 
the molt {imple kind, viz. ſuch as have their 
| Terms Integers: And then they are fitted for the 
| foregoing Rules, | 5 Eee 
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| To value any fractional Part or Parts of 
an} CONTRACT NUMBER pro- 


poſed. . e R 
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E T the propoſed Number be reduced to 

the leaſt Denomination therein expreſs'd; 

then multiply it by the Numerator of the Fracti- 
on denoting the Parts, and divide the Product 
by the Denominator, and the Quotient, if nothing 
remain, is the Anſwer of the ſame Denominati- 
on, the contract Number was laſt reduced to: 
But if any thing remain, reduce it to the next 
lower Denomination, and then divide it by the 
ſame Diviſor, and fo the Quotient is another part 
of the Anſwer of the laſt Denomination, to be 
connected with the foregoing : And if there be 
ill a Remainder, reduce and divide till you 
come to your deſired Exactneſs: But laſtly, if rhe 
| Remainder's Name is the leaſt that the contract 
Number is uſually reduced to, and yet an exact 
| Anſwer is ſought for; make the Remainder the 


Numerator, 
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50 To value fractional Parts 

Numerator, and the Diviſor the Denominator of 
2 Fraction, to be annexed to the foregoing 

Value. | 5 


Example 1. What is 44 of 7 C. wt. and 3 qrs? 


725 

at 

3 | 

24) 341(14 Hence the Anſwer is 14 5 ?2 

101 Put if the Quarters are reduced 

5 to Hundred Weights, and the 

_25 Fraction to its leaſt Terms, the 
24) 140l5 C. wt. rs. Ib. 

8 Anſwer is . 


. 
Ex. 2. What is Zz of 14 5 22 
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If the Numerator of the Fraction propoſed, be 0 
ſmall that the contract Number may be 2 
plied by it without Reduction: Then divide the 


OP IONS by che” Donominenn 


But if the Numerator be not a ſingle D&it, 
the contract Number by one of tho 
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Of contract Numbers, 5t 
and the Quote is that part of the Anſwer that is 
of that Name; then reduce the Remainder to 
the next inferiour Name, and add thereto all 


that are of the {ame in the preceding Product, 
and divide this Sum by the ſame Diviſor, and 


the Quote is another part of the Anſwer, of the 


ſame Name with the laſt Dividend : Thus pro- 
ceed to your loweſt Denomination, and if any 


thing ſtill remain, expreſs it as in the foregoing 


Operations. 
Ex, 3. What is of 5 7 6? 
. 2 | 
$7 9. | 
| | 7 £ 5. d. | 
23) 37 12 6 (1 12 8 f The Anſwer? 
14 | 


yet if it be the Product of two Digits, multiply 
| 10 Digits, and 
the Product hy the other, and this laſt Product 
is that made by multiplying the contract Num- 
ay by the Numerator, which divide as in the 
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352 To value fradlional Parts 


. $ d. 
Ex. 4. What is T of 14 1174 
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102 The Anſwer, 
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5.68 
Hence it appears convenient to reduce the 
Fraction to its leaſt Terms, if it be not ſo al. 


ready. | | 8 
If the Numerator be not the Product of two 


: ſingle Digits, but differing from ſuch a Product 
by a ſingle Digit, firſt multiply the contract Num- 


ber by that Product, and then the ſame contra 


Number by the Difference between the Product 


of the two Digits and the Numerator, and laſtly, 
if the Numerator be greater than the Product of 


the two Digits, add, if leſs, ſubſtract the latter 
Product (ariſing from the contract Number) from 


the former; and then work as in the laſt. 
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Ex. 5. What is der of 37 15 03 * 
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5 5 The Produdt as before. 


But if the Marine of the Fraction be a 
large Number, work according to the firſt Di- 


rections. 


If inſtead of 2 contract Number, there had 


deen propoſed an abſtract one, the Work might 


have been performed by this Section, or as the 
2d Section of the 2d Chapter. 
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54 To value frational Part: 


| | To find of what Whole any poſs c ON. 
| i TRACT Nun ER is any propoſed 
The RU LE; 


magine the Numerator of the Fraction changed 
id Ei. into its Denominator, and the Denominatc 
j' into its Numerator, and chen work as in the last 


Section. 24. 
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Educe them both to the leaſt Name found 
in either of the two, and then make the 


former the Numerator, and the latter the Dero 
| minator 
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Of contract Numbers. 0 5 


minator of a Fraction, which reduce to its leaſt 
Name; and it ſhall ſhow what Part e or Parts the | 


former 1 is of the n. 


C wt. rs. Ib. oz. 
Ex. 1. What Part or Parts | is 5 02 9 13 


of 7 (wt. 3 775. 7 


C. wt. 775. Ib. o. f 2 775. 
23 - ©2 85 137 EY 
4 4 
14. 21- 
2 28 
117 248 
25 © 62 
397 868 
16 3 
2395 5208 
397 868 
6365 a 13888 
19095 41664 4228324. 
416642 "a. | 
190955 Who EIS 
2 | | 
—_ a 1736) = — 62 The Anſwer. 
© 80 0 6944 
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r. 
To extract the Root fa FRACTIO _ 


*Irſt reduce mix'd Numbers to improper 


Fractions, Compound ones to ſingle ones, 
and the Fraction to its leaſt Terms; then ex- 
tract the Root of both Numerator and Denomi- 
nator, and the Fraction formed by thoſe Root: 
is the Root ſought, . 

Example 1. Extract the ſquare Root of . 


0008 


or its equal }, is. 
Extract the Square Root of 5 $-. 


This reduced is £22, whoſe Square Root is — 
equal to 7+ the Anſwer. | 


I have omitted the Extraction, ſuppoſing the 
Reader already acquainted with the Extraction 


of the Roots of Integers; and becauſe it comes 
not within the Scope of my Delign. | 


If the Numerator and Denominator, when re- 
duced to the leaſt Terms, have not both the 
Root required, the Fraction cannot have that 
Root extracted: How to ?pproach ſuch Roots, 
you may ſee at the 14th Chapter, atter it is re- 
guced to a Decimal, 


The 


6212 7)3+($ but the Root of 4 is 2, and 
105 the Root of 9 is 3; there. 


fore the ſquare Root of - 


2145 


Loot of the F —_ iS +2 equal to 2, as before. 


The Operation may be otherwiſe performed. 
For if either of the Terms be raiſed to the 


Power leſs by one, than is denoted by the Root, 


and then multiplied by the other Term, and then 


you extract out of that Product, the Root requi- 


red of the Fraction; I ſay this Root placed in- 


ſtead of that Term, which was multiplied into 


the Power of the other, forms the required 


Root of the given Fraction. 


Example 1. What is the Cube Root of +5 ® 


1 1 1 
Whoſe Cube Root is 24, and therefore the re- 
quired Root of the Fraction given is , equal to 


I 
-2 


2it reduced to its loweſt Name, Or thus, 


54 

"on 

216 

— 2 

2916 

| . 

„5 

2916 

| 46656 
Whoſe Root is 36, and therefore the required 
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58 To extract the R 007, &c. 
Ex. 3. What is the Square Root of 385 


1764 


Whoſe Square Root is 42, and therefore the 


Square Root of 2£ is $3, equal to 3. 
Or it is 4, equal to 4. 


From whence it appears, that the Square Root 
of the Product of the Terms placed inſtead o: 


either of thoſe Terms, gives the Square Root of | 
the Fraction propoſed, „%% ͤ yͥ 


But laſtly, obſerve, that if the required Root 
cannot be exactly had in ſuch Product, the Fracti. 
on is a ſurd, and hath not the Root required. 
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CHAP. VII. 


Notation. Definitions. Theorems, 


SECT 1 
NoTAT1ON, 


E N. the firſt Section of the firſ 
LS j at the 11th Definiti- 
11 on; a decimal Fraction was 


defined to be ſuch a one, as 
had for its Denominator only 


But if to the Numerator there 


be always prefixed ſo many 
Cyphers, that the Multitude of the Places in the 


Numerator be equal to the Mult ĩtude of Cyphers 


in the Denominator, then the Denominator will 


be always known; and therefore in the Notation 
is omitted, and the Numerator is written as a 


whole Number, only for DiltinRion, here I is 
prehxed to it this Mark (. ) And ſo , 2755» 


Tesa, 247245, are written, 45 3 27,137 3 


001; 24.213 And by , 213 . 125; «008 z 9.012 
iS to be underſtood Az, 1 , 9717. 


And by. 13.013 OL Oo Cc. is to be un- 


12 1 derſingd 
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an Unit prefixed to Cyphers : 
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derſtood , 353 5555 Ti, Oc. That is 
the Value ot the Places below Unity, decreaſe in 
a decuple Proportion, as thoſe above Unity en- 


creaſe. | 
From hence therefore it appears, that , , 
TTT equal 1 .x1 1 


1 000959 1 5 5 9 3.9 5 
1111; and theſe equal to , Te and , 
8 | 


and Ter and Te, = and 78 and re and 


. 
41990390 


And conſequently a Decimal ma y be read, hy 
giving each place its due Denomination, or hy 


© pa oy s * pe 
reading it as a whole Number, and giving it the 


Name of the laſt place, 
But the Notation of Decimals will appear from 
the Notation of Integers ; for if the Mark of 
Diſtinction be placed to the Right hand of Uni- 
ty, and then Figures continued, the firſt of theſe 
muſt be the tenth Part of what it would have 
been if it ſtood in the next place to the Left- 
hand (that of Unity)'by the Value of Places, 
and ſo the firſt place below Unity gives Tenths, 
and are uſually called Prines, 

And a Figure in the ſecond place below Unity; 
is but a tenth Part of what it would have been, 
if it ſtood in the firſt below Unity, for the ſame 
Reaſon ; and fo the ſecond place below Unity 

ives Tenths of Tenths, or Hundredths, and are 
uſually called Seconds, And fo the reſt as in 


the following Table, 


The Notation TABL E. 


| o Tens of Millions. 

> Millions. | *I 
Hundreds of Thouſands. — 
. Tens of Thouſands. 


| o Tens, 
{ VV Units. 


| w Seconds, or Hundredth Parts. 
Thirds, or Thou ſandth Parts. 

w Fourths, or ten Thouſandth Parts. 

o Fifths, or hundred I houſandth Parts. 
A Sixths, or Millionth Parts, | 
N Seyenths, or ten Millionth Parts, Go | 


— 


SECT. 


DzrixiTIONS. 


_ .m__—_—— 


/ 7 Terminate Decimal is that which rung 
downwards to a certain place, and 

there ends. 
25, An Interminate Decimal is that which 
runs downwards continually, and no where ends. 


So 476. 5327 is terminate, but 17. 4743 4743- 
4743 * ſo on continually, is interminate. 


26. * 


| Definitions. - Ons 


v Thouſands. . 8 i 
> Hundreds. = © 


7 Primes, or Tenth Parts. . * 


REES ES A ˙ m 


| - 2 cw; - ' ru. N 
r T Gaal 6 6 = Ae hb 
8 —— 0 — 5 BY a 9 


—ͤ—ê : 


* 


r 
— — IONETE 


n is» ion, GP ar Es a4 es 4 es 
I RN En Ed ai cs : ures 2 1 A ooh: -- 
2 — 3— < Brett — r . — IS 7 
. —— «Te. — apr. * . oy 


„FFF 

e 
Wt Sree I I Lew 
— — 


— rag 


62 ; Defmitions. 


26, A compleat Decimal is either Fermirate, 
or ſuch an Interminate as hath the ſame Figureor 
Figures continually Circulating ; as 35.45 215 
316 316 316 316, and ſo continually. 

27. An approximate Decimal is ſuch, that hath 
ſome places true, but al] the following ones un- 
certain. 


So 327.645 + is called 327.645 more ſme. 


thing, and 21.51 36— i is called 21.5 135 lets ſome: 

thing, or which is the ſame thing, it is more 
than 21. 5 135, but leſs than 21.5136. 

28. The Figure or Figures continually circula 


: ting, may be called a Repetend. 


29. If one Figure only ſhould be continually an- 
nexed, call it a 1 ingle Repetend. | 
30. If more than one Wm continually ci reu- 
late, call it a compound Repetend. 
31. Like Repetends are ſuch as conſiſt of an 


equal Number of places. 


32. Repetends that begin at the ſame place, 


whether at Units, Primes, Seconds, Ce. and 


end at the ſame place, whether at fiths, hxths, 
Fc. are called conterminous. 

34. Duodecimals are ſuch places of Figures be. 
low Unity that decreaſe in a twelfth Rate: And 
are called Primes, Seconds, Thirds, Cc. and are 


marked by Daſhes, thus, 4176 2 117 7117, Ge, 


that is 4176 Integers, 7 Primes, I1 Seconds, 


7 Thirds. 


35. Sexageſimals are ſuch places of Fioures be- 
* Unity, that decreaſe in a Soth rate; and are 
marked and diſtinguiſhed as in the (oregoi ng. 


SECT. 


THEOREMS, 
11. F F the Mark of Diſtinction in any mix'd 


or Fractional Expreſſion be moved one 
place towards the Left-hand, then every Figure, 


and conſequently the whole Expreſſion, is but a 


tenth Part of what it was before. 
12. But if it had been moved towards the 


| Right-hand, then every Digit, and ſo the whole, 


would have been ten times as much as it was 
before. | 


13. Cyphers to the Right-hand of Decimals, 


. neither encreaſe nor diminiſh the Value of the 
| Expreſſion, 5 


14. But Cyphers put between the ſeparating; 
Point and the Figures of a Decimal, diminiſh 
the Value of the Decimal, | | 

15. Inſtead of . 9999 and ſo on continually, 
put an Unit, for that is either equal to this, or 
elſe wants of it leſs than any thing aſſignable. 

16. Any one of the Figures conſtituting a com- 


| pound Repetend may be made the firſt thereof; 
for as in 4.23 175 175 175, Cc. 175 is the Re- 


petend after 4.23; ſo in 4+231 751 751 751, Ge- 
751 is the Repetend after 4.2311 | 
17, Hence any two or more Repetends may 


| | be made to begin at the ſame place; for the Re- 


petends of 4.235 235, Ce. and 17.42 56 56 56 
will begin at the ſame place, if the former begin 
at the thirds, and ſo its Repetend is 523, aiter 
4.23, and that of the latter 56 after 17.42. 

18. And any two or more Repetends may be 
male alſo to end together, and ſo to become con- 


terminous, if they are continued ſo many places, 
that with the place where they begin together, 
| | the 
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latter only. . | 
22. Inallcirculating Expreſſions daſh the firſt 


64 Theorems. - 
the Number of them. be the firſt common Mui. 
tiple of the Numbers of each ſingle Repetend ; 


For the Number of places in 523 the Repetend 
aſter 4.23 (as in the foregoing) is 3, and the 


Number of places in 36 the Repetend after 17.42 
is 2, but the leaſt common Multiple of theſe is 6; 
therefore by continuing them 5 places below 
that where they begin together, they will be 
4423 5 235 23, Ce. and 17.42 56 56 56, Ce. 
that is conterminous; hecauſe after 4.22 tlie Re. 
petend is 523523, and after 17.42 the Repetend 


is 565656. | 
19. Every Terminate may be conlider'd as 


Interminate, by making Cyphers the Repetend. 
20. In all reſults, if the Repetend conſiſts of all 
Nines, reject them, and make the next ſuperiour 
place an Unit more. = - 
21. In all Reſults, if the Repetend conſiſts of 
ſome other Repetend of fewer places, retain the 


and laſt of the Repetend, omitting the conſequent 
place. © > | | 

23. Ifa Diviſor prime to its Dividend be 2 or 
5, or any Power of either of them, or compoſed 


of any Powers of them, the Quotient will be 


Terminate : And the Cyphers to be annexed to 
the Dividend ſhall he as many as there are Units 
in the Index of the higheſt Power. 

224. If a prime Diviſor, no aliquot Part of the 
Dividend, be neither 2 nor 5, the Quotient ſhall 
be interminate; and the Cyphers to be annexed 
to the Dividend, in order to compleat the Re- 
petend in the Quotient, ſhall be as many as the 
leaſt Number of Nines written one after another, 
that is a Multiple of the Diviſor, and that is the 
Number of the Places in the Repetend, which 
thall always be as many as the Units in the Di. 


viſor, 


| the Two's or Five's divided by. 
| ” 


Theorem. 65 


viſor, wanting one, or ſome aliquot part of the 
ſame. | ” EE 
25, Thelike is alſo true of Diviſors compoſed 


| of Primes, neither 2 nor 5, if Prime to the Di- 


vidend. b 
26, If a Prime 6, neither 2 nor 3, divide a 


Dividend no Multiple of b, and form in the 


Quotient a Repetend conſiſting of c Places; and 


allo ſome Prime d, neither 2 nor 5, divide a 


Dividend; no Multiple of 4, and form in the 


Quotient a Repetend conſiſting of f Places, then 
the Product of b and d dividing a Dividend 


Prime to it, ſhall form a Repetend conſiſting of 


as many Places as the Units in the leaſt common 
Multiple of e and f. | | ] 


27. If the Power of ſome Prime h, neither 2 
nor 5, dividing a Dividend Prime to it, form in 


| the Quotient a Repetend of ſome Number of places 
c; then the next ſuperiour Power of the ſame 


Prime b dividing a Dividend Prime to it, forms 
aRepetend of a Number of Places expreſſed by 
times c; except when b is 3, and the Index 
i tt. | t on: 

28. Any integral Diviſor prime to its in- 
tegral Dividend given to find how meny places 
the Repetend in the Quote conſiſts of: If the Di- 
viſor have Cyphers in the right hand places, omit 
them; then iteven divide by two as oft as poſe 
ible ; but if its right-hand place be 5, divide by 
5 as oft as poſſible; and laſtly, divide Nines 
written one after another by the laſt Reſult till 
nothing remain; and the Number oi Nines uſed 
ſhall ſhew the Number of Places in the Repetend. 
But note, that in dividing the firit propoſed 


Dividend by its Diviſor, the Repetend ſhall 


begin after ſo many places in the Decimals are 
pait, as the Cyphers cut off, and the Number of 
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68 - Addition of Terminates, 

29. If any Repetend once written as terminate 
be made the Numerator of a Vulgar Fraction, 
and its Denominator conſiſts of as many places of 
Nines as the places of the Repetend, that Vulgar 
Fraction ſhall] be equal to the Repetend, ip -- 

' written after the terminate part of the Expreſ. 
lion. | | | | | 

30. If any required Root of ſome terminate 
Number be not exactly had from the Places given, 
it cannot be exactly had. . * 

31. If any required Root of ſome circulating 
Expreſſion doth rot repeat from the Repetend 
once uſed, it cannot repeat at all, | 
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CHAP. X. 
Addition of Decinars. 
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The RULE. | 

LAC E like Places under lik? 

Places, imagine all Voids ſup- 

| plied with Cyphers, and ther 

add as in Integers. 

Add 476.2145 903 417634 
. 00476325 3.146 together. 


476 


 Adtitionof Interminates. 67 


f 467.2145 
» | 903 

nM 4.17634 
„ | 00476325 
5 „ 4,146 : | 
— 484.4446025 The Anſwer, 
te „„ | | 
n, SE Ga 
| 7 add InTttrxMINATES that have 
.7 ſingle Repetends. | 

| The RUL E. 

— AK E all conterminous, and then add as 
by 1 in the foregoing Section, only to the right- 
3 going nly 
hand Column, add as many Units as there are 


Nines in it. And the Digit ſubſeri 


| | xd to that 
Column ſhall be a Repetend. 


2.33 
. | 2.77 
Add 2.3 2.7 476 3} a 
5.3 and 473 together 33 
5 5 5.80 
. _4:73 
The Anſwer 20:74 
47.244 3 
5 2.76666 
37-555 3015555 
3.777 1433333 
38.4759 21-7684, 
„ 7.36666 | 
2485. 2488888 
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68 Addition of Interminates. 
mo 
0020833 

358.8833333 
B 7.644 
9764.9916666 2.838 
0010416 2.715 
493-$959333 + 6377. 
0020833 6648 
12387. 1541666 20.222 


er. ut 


To add INTERMINATES that bave 


compound Repetends. 
| "Ihe RULE. 
AK E all conterminous, and then add as 
in the firſt Section, only to the right-hand 
Column add as many Units as there are Tens in 
that Column where the Repetends all begin to- 
gether 3 And then the Figures ſubſcribed to the 


aforeſaid Columns ſhall be the firſt and laſt of the 


Repetend. 
347624621 
15. 3441414 
4.X45064L 
54.221367 


8.593588? 3.2459 
2.941765 3 #763 


TE-S3S3CTS 23-2222 


„„ 2.2164 3117.087087 

34127127 3.1463 623.5411741 
2. 4141414 52.9262 12478348 
8.182 3145314 6235417 


12.999999 382.9204 1 3871.572594 
that is 12.1, — 
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159 
222 


587 
74 

345 
417 
554 


K given. 


Addition of Appro xim ate 4. 69 | 


37-4212 412432432 
„3; 

| 243222 G4 BY 

47-00708 | 17. 9264455 
8 


To add APPDPROXTIMATE S. 


Te N 
LACE and work as in the firſt Section: 
Only obſerve that the certain Places of the 


g Decimal are for the moſt part fewer by one than 


the decimal Places in any one of the Approximates 


12.34518— 
10.5 | 
28 
345455 — 
1.41421 
1.25928 
29.2532 Certain, 


This Rule is ſuch, that we ſhall ſcarce ever err 


more than Unity in the laſt Place; but by two 


perations, one made with more than juſt, the 
other made with leſs than juſt, we ſhall always 
be able to judge how far is certain, viz. as far as 


they agree. | | 

12.34518 12.345 17 
ow | 10.5 

75 28 | OS «28 
3-45455 - 2045454 
1.41422 1.41421 

1.25929 1.25928 

29.25324 209.253 20 


Therefore 


70 Subſtract ion of Terminates, 
Therefore becauſe they agree to four Places 
in the Decimals, ſo many are certain, as in the 


firſt O peration. 


OO ODADS 


"T0 - 
IN 


1 
Ded SD 
85e 


© H A P. = | E 
Subſtraction of Decimal s. | yg, 


To Sulſtradt Tex Mminates 14 
The R ULE, Lo 
LACE as in Addition, and TE BS 
imagine Voids ſupplied with g 
Cyphers, and {ublract as in 
Integers. | 
483.525 217-45 314 7. , 
42.178 184.9 2114435 0 
436-347 32.55 102.565 | 
| Re 
217.5 te 
216-375 "ny th 
100.525 


SECT. 


Subſtrafion of Interminates, © 71 


SECT Wu 


To ſulfraf INTERMINATES that 
have fingle Repetends. 


The RULE 


L A CE * continue as in Addition, and 
ſubſtra& as in the firſt Section; only when 

the Repetend of the Subtrahend is greater than 
| the Repetend of the Minuend, enereaſe the latter 
by 9, then ſubſtract, and carry one to the next 
place. 


5407 36% 
12,76460 12.200 12.273 2.33333 
14 87873 44. 44.536 12.426 10 43 146 


2.47 1476438 23 43 243.333 
243 8.53557 14-77 125.274 


2 — — 


2.226 6.20883 863 118.058 


8 III. 


Tv ſalſtratt IN TERMINA TAS that 
ba ve compound Repetends. | 


Paws as in Addition, and ſubſtrac as in In- 

; tegers ; but if you borrow one, in ſubſtract- 

ing the 2 where both EI begin, add 
| ono 


72 Subſtraftion of Approximates. 
one to the Right-hand place of the Subtrahend, 
The Repetend in the Anſwer, is asin Addition, 


438.7327327 31. 71297 13.977896 
1.271717 8.47272 8.764647 
47.255618 23.2398 52131313 
78.5222 48.765 2000 
3.7647 23.848548 
74-7574 24. 9103454 


SE CT. IV. 
T0 ſubſtrack Ap PROxXIMA TES. 
The RULE. | 


| P LA CE. as in Addition, and ſubſtract as in 
5 the 1ſt. Section; and ſo the laſt place ſhall 


never err more than an Unit, if both are made 


more than juſt, or both leſs than juſt. 


10.5 84.3275 t 
3-45455+ 2.1847 


— 


7.04545 82.1323 
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CHAP. XI. 
a Multiplication | of Decimals. + 
eee eee 
„ SE EE = 


To multiply TERMINAT ES. 
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The RULE. 


LAC E and multiply as in In". 
r tegers, and then from the Pro- 
„duct to the Right · hand, cut of 
as many places for Fractions as 
there are fractional places inboth 
Factors; but if it happen that 
there are not ſo many, ſupply 

the Defect by Cyphers to the 
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74 To multiply Interminates 


nu. 


To multiply INTER M INATES with 
| ? ſingle Repetends. | 


The RULE. 


F the Multiplicand be Interminste, and the 


1 Multiplier a ſingle Digit, multiply as in the 
foregoing Section, only to the laſt place of the 
Product, add as many Units as it contains Nines, 
and that place ſhall be a Repetend : But if the 


Multiplier be a Repetend, multiply by it as tho 


it were a terminate Digit, placing the Product 
one place forwarder than ordinary towards the 
Left-hand z and divide the Reſult by ꝙ, continu- 
ing the Quotient, till you arrive at a ſingle or 
a compound Repetend; then beginning at the 


e under the laſt of the Multiplicand, cut of 


for Fractions, as taught in the firſt Section of this 


7.  Chapeee. f 


But if the multiplying Repetend be 3, imagine 


the Multiplicand carried one place towards the 


Left-hand, and then + part of it, cutting off as 
before, fnall be the Anſwer. 


Laſtly, It the Multiplier conſiſts of many places, > 


multiply by each place thereof, as taught above, 
and add the particular Products together, cutting 
of Fractions as above. | | 


48.75 3-176 845.3 
. Er 
917292 72 


with Ing le Re petende. 75 
48.734 67.643 
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9194935 N 
2.16595 458955 


. 117580246915 


47.32 58426 721.45 
PPP 3 
15773 194785 2884857 


748.64 48765 
0634 2.174 
299457 292282 
4211 © (> 276733 
28 5 347355 
OP 2 * ai 
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76 To multiply Interminate: 
CCC 

5.6 14 

91490 9). X 


"FF "223456799 
1166 ir 
13.22 1.234679 
— og 
. 
n 
4875444 
97508888 
1040094582 
3.47 DT 
991 (392 _ 


15456790123 
Sn 
8.5812345679 


mm 
To multiply INTERMINATES that 
| bave Compound Repetends, 
Te RUYLES 


F the Multiplicand be idee, and the 
„ a 0 ingle Digit; multiply as in the 


Wan 


| Section of this Chapter; only add to the 


J 
* 
* 
4 


that have compound Repetends. ' 77 
Right-hand place of the Product as many Units 


as there are Tens in that place which is formed by 
the Left hand place of the Repetend: And the 


Repetend of the Product conſiſts of places not more 


than the Repetend of the Multiplicand. 


5 8.7643 21846732 
7 | 4 85 
411.3519 10 9.233 6 6, 


But if the Multiplier conſiſts of many places, 
multiply by each place as in the foregoing, and 


then add as taught in the 3d Section of the 91b 


Chapter. 


417.6325 

7 6.4 5 
20881626 
167053013 
250 5795295 
29234277277 
3 1928.007412 


8.67 14285 

* "3+, ROE 
7T80428572X 
867142857 
8671428321 
10.31 8999999 
that is 10.319 
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73 To multiph Interminates 


2.747420 1 
1 
82422604 

19221941231 
19314363636 
that is 19.3 1436 


1488641925 
F 
14886419753 
1126135802460 
1283222222222 

that is 112.832 


But if the Multiplier be Interminate, ima gine 
the ſeparating Point of it moved toward the Left- 


hand, as many places as its Repetend confifts of, 
and then place it under the Multiplier given, 
and ſubſtract; and multiply the Multiplicand by 


the Remainder, as taught above. 

| Secondly, add the higheſt Figure in the Reſult 
to that which is as many places below it, as the 
| Repetend of the Multiplier conſiſted of places; 


and then that next below the former to that net 


below the latter; and ſo on till you come to the 
loweſt place, if the Multiplicand be terminate; 


and the undermoſt Figures ſhall be the Product, 
whoſe Repetend ſhall be like that of the Multi- 


plier. But if both Factors be interminate, then 
go on till you arrive at a Repetend, or a ſuſkcient 


degree of Exactneſs. But if by adding any Fi- 


gure to ſome other below it, the added Figure is 


* 


that have compound Repetends. , 

increaſed; or if that to which it is added, and all 
the Figures between it and the Figure added, 

| be Nines ; then in either Caſe, the place to 
which there was added ſhall be one more. 
The carefull Obfervance of the following Ex- 
amples will ſufficiently explain the Rule, 


48.7 6 This Example is here wrought 
15 at large, the better to inſorm the 
1343 Reader ; but the ſame may moſt 
0001 conveniently ſtand thus, where 
all the added Figures are men- 


„ tally added; 


19 504 
% = gum. 
14438: -- S453. 
4570 "OOO fl 
6553344 1344 
6! 
6.559344 19504 
Fo 45 14628 
6559844 23 
1 6552344 
6.559894 9893 
1 22 
6559903 C6. f 59% 
If the Multiplier be a Repetend only, without 
2 W part; there is nothing to be ſub- 
"acted, . 


(ns 


To multiply Interminates 
417.64 _ "473-731 
— $217 2199 
292348 129017790 
41764 SS SEE T9 : 
83528 1433531 
767056 | 10034717 


1761. 18788 212433531 


2700 2465.52996690 
3640 3132143 


1761.3640X _ 2432 


246 5.532 43243 
that is 124655324 


11016775 


17626840 


4406710 


62952937470 
3099999 


©0000 


— a — — 


62953; 


that have compound R epetendli. or 


4322.105901 
EY 


21610529 0 5 
34576347288 
4322105901 
79.9 589591685 
9% 398766 

3 . 
80.0 389981862 
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82 To multiply Interminates 


. 
48 6.5 13 
48 6 
486027 


- 219950724 

6 2843064 

18 02920 
251372256 
125686128 
15 2127171.2 933364 
86998822297 


. 
5286999933297 
3-145 
4.297 . | 
SIS ES” 2172 
4.223 11298 
JJ ⁵ ⁵ 
ee . 111.87 
| 29990 0 . 
15209 
1258x818 1 


13.5 034353 6363636 217272 
| 1694221694221 2172727 


XX 217272 


35 6555 243.063 


206 


3 


2 4. 3-306 


| - that have compound Repetends. 83 
But if the Repetend of the Product doth not ſo 
ſpeedily repeat as might be wiſhed for, proceed 
to a determined Exactneſs; as in the following 
Example, where I have continued the Product to 
24 places in Decimals, 5 : — 


2148 5.31 ] 
481.7652 
3 
481648 
17188231 
859412572 
12891188588 
150 39720 200 
214853 143 14322 
1718825145 1451 
8594127720727 


10350868. 153 57277 2772777777771 
78403340276 1239499957 11668 
r 8 


| 10350878.59445 1772240499968 22768 


Laſtly, if it be deſired to find what is left out: 
obſerve that omitting as many of the laſt places 
as the Repetend of the Multiplier did conſiſt of, and 
the Product is 10350878. 50445 1277224049996 


which wants of the true Product 8227588. 


of an Unit in the laſt place, the 3 . 
the 3 Nines. 3 „ | 
The Conſtruction of this Fraction is thus: 
| Make the Repetend of the firſt Product 772 (be- 
Sinning where the Work ends) the Numerator 3 
- 5 -—— 


84 To multiply Interminates 


To which ſubſcribe for a Denominator as many 


places of Nines; To this prefix as many of the 


Jaſt places in the Anſwer as the places in the Mul- 


tiplier's Repetend. Laſtly, to this Number 
ſubſcribe as many places of Nines for a Denomi- 
nator, : 8 | | 
But obſerve that if the Product be divided 


into Periods, beginning at the left Hand, each 


Period to conſiſt of as many places as the Repetend 
in the Multiplier did; and a Point put over the 
| laſt place of each Period: Then the whole firſt 


Period may be added to the ſecond, and the 
Reſult to the third, and ſo on: But when the 


Sum of the Periods conſiſts of all Nines, or the 


added Period be increaſed an Unit; the laſt 
place in ſuch Sum ſhall be made one more; and 


ſo the true Product will be had. | 
To illiſtrate this obſerve the following Ope- 


ration, which is the foregoing Example, 


21025086315 35lpuppapſenrng Sets f 


193508 78504? FI 2771 umn 


785043[512770[240498 

1 9 

5 = - ” 
10350878.5044512772240499, Cc. true Prod. 


But if the added Figures were omitted, which 


might be done without any Burthen to the Me- 
mory, the Operation would ſtand thus, | 


1035 868.1535 7 7727 72772 He. the iſt 
—  7859543[512770[240498 Product. 


4 = 9 
_ 20350878.5044512772249499, Oe. true Prod. 


Hence 


that have compound Repetends. 85 

Hence it appears that from the firſt Product 
the true one may be obtained in one ſingle 2 
if we knew how the laſt Figure of each Peri 
| ſhould be increaſed. In order to diſcover which, 
add the brit Figure of the Period then to be 
added to the hrit Figures of the two ſucceeding 
Periods, and 9 their Sum by the Carries 
from the Sum of the ſecond Figures of the ſame 


Periods; and the Number of Tens herein con- 


tained, call the Carries from the three Figures. 
I hen in adding the firſt Period to the Second, 


encreaſe the laſt Place by the Carries from the 2 


oo 
But in adding any other Period to its following, 


when 1 8 was carried to the laſt Period, if the | 


three Figures make . = 8 increaſe the laſt 


So in the foregoing Example, becauſe the Sum 
of 1, 6, 7 the firſt Figures make 14, which carries 


13 inſtead of adding 103508 the firſt Period 
to the Second, I add 103509 the Firſt Period 


increaſed by 1; and then the Work ſtands thus; 


103503681 $35727727727727, So, 
„ % 


Secondly, becauſe „ make 21, and 1 
was carried to the laſt Period; inſtead of adding 


785044, I add 785045, and then the Work 


ſtands thus; 


103508681535727727727727, Ce. 
1785044512772 „ 
Thirdly, becauſe 5, 7, 7, with o the Carry 
of the Seconds, maks but 19 not 20, and 1 was 
| Qarried to the laſt place; I don't increaſe the Pe- 
| | | | riod 
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86 Multiplication of Approximates. 


| riod 512772 at all, but add it without Increaſe, 


and then the Work ſtands thus - 


103508681535727727727727, Ge. 
7850445 12772210499, Cc. 


Laflly, if the Left-hand Figures of the firſt 


Product be brought down to the undermoſt Line, 
the Work will ſtand thus; 


| 3035086915 35727727727727 Sc. firſt Product. 
10350 878504451277 2240499, e true , 


SEC T. . 


Ts multiply ArPROXINA *. 


The RULE. 


O RK as in the firſt Section of this 
Chapter; but if both Factors are Ap- 
_ proximate, the uncertain places of the Product 
pro be one more than the places in the longeſt 
Factor; but if one is compleat, the uncertain 
places ſhall be one more than the places in the 


e Factor. : « 
415.7 63+ = 
I653052 0145 2+ 
3326104 . | 6248624 
„ 15621560 
415752 . 


> 


5 0. 6 5 6 56392 
But all the places 
below 50.6 are un- 
certain, by the Rule. 


4 5.3 6501024 
But all the places 

below 45. are uncer- 

tain, by the Rule. 5 


- [1 


Multiplication of Approximates, 87 | 


48.1764 
23890590 
481765 
963530 
=. 104061240 | 
But all the places below 104.06 are uncertain, 
by the Rule, : 3 


FFP Se a = >< > ge. = 
4 3 "4. 6 "Std, 9 8 A, v as a * 2 22 ST 
4 


e 


But moſt of the Figures in the foregoing Ex- 
amples of this Section are uſeleſs : Therefore, by 
the Fang Rule the uſeleſs places may be 
layed, 55 | | 

Having, according to the Rule, diſcovered 
how many decimal places will be in the Product, 
and alſo how many places will be uncertain 3 you 
may find the place of the Leit-hand uncertain 
Figure; under which put the Units place of the 
Multiplier, and invert the Order of all the other 

places of it, Then in multiplying, begin at that 
Figure of the Multiplicand which ſtands over the 
Figure wherewith you are then a maltiplying, 
ſetting down the firſt Figure of each particular 
Product directly underneath one another; yet 
herein you muſt have a due regard to the Increaſe. 
which would ariſe out of the Figures to the Right 
hand of that Figure in the Multiplicand you then 
begin with; and in the Product the laſt place is 
uncertain. CS, 

To exemplify this, ſee the two firſt Examples 
worked oyer again. EE 


e — 


415. 


c 
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88 Multiplication of Approximater, 


415.76 3+ 


48121.0 Multiplier inverted, 


4157 by 1.4157 

415 by 2. . 831 

| 41 by 1 —2—*2ͤ 41 

| 4 by 8. 33 
Tens in 4 by 4. 1 N 
8 358.63 but certain 506 


3172443142: 
254100. 
312.31 2 by 1 
124. . 31 by 4 
15 . . . 3 by 5 
4 5-1 but 45. only certain. 


In the firſt of theſe Examples, the Fractions 
in both Factors are 8, and fo many are the De- 
eimal places in the Product; but the uncertain 
erg are 7 by the Rule: Therefore the Left - 

land uncertain place is the ſecond in Decimals, 
under which I ſet the Units plate of the Multi- 


plier, and invert the Order of the reſt, and 


then multiply as in the Example, 
But when the Factors are both compleat, you 


may ſecure what place you pleaſe, by this Rule. 
But the ſafeſt Way of fecuring all the certain 
places in a Product from Approximates ; is by 
making a double Operation, viz. the one with 
more than juſt the Approximate Factors, the 
other with leſs; for then as far as theſe two 


Products agree, is certain. 


And ſo the two firſt Examples of this Section 
a 5 ! 


415- 


Puophcation oypoxinates 8 


413.763 45 47275 
1 1218 3+ | | 12184 
1247289 „ 1663056 
3326104 | 3326112 
417763 415764 
$31,526 831528 
211 n 
50.65 240629 inn. 


Whence it appears that 0.65 is certain but 
to farther, e £ 


3124.3 12 1 
— 14724 90145 2— 
6248624 9372936 
256621560: - 15621560 
12497248 12497248 
31243 2 2124312 
45.3650 1024 45439625336 


And ſo it appears that 45.2 is certain, but no. 


farther, | 


So here it may be obſery*d, that by this dou - 


ble Operation, we are certain of a Place more 
than by the former Rule z which will * alſo 
an many other Examples, | 


— — 


* 8 
mots; oenitts 2 
—— 1 2 
— IO ERNIE * 
22 ˙ m —— IG — — — 
* ” * 2 2 * "og : 
. —— gw 2 - > * 
4 _ — —— — — . 
8 4 — rn artnet 2 rn 1 1 . - 
ads —-— — ie hes — . 2 — — "A — 
- ** r — ttrnteny OP” pg - — 7 
"=> - — a * — — — * 5 
* wa" A 


CHAP. 


— 
2 


CH AP. XII. 
| Divifan of Deciuars. 


DO AAA 

oo ↄĩ˙ 

To divide by a TexMINATE. 
The RULE. 


IVIDE as tho? all were 4 
tegers, but ſo place the ſepara- 


that the Sum of the 

Places i in the Diviſor and Quo 
tient may be equal to thoſe in 
J the Dividend, But if the De- 


more Gag thoſe i in the Dividend, add Cyphers 


as Decimals to the Dividend, till the Number 
of Decimal Places in the latter is at leaſt * to 


the Number of thoſe in the former. 
5s 48.7501 1525 587503 2.152 
0495 
7458 
25827. 
14625 


Here beeauſe there are 2 decimal "places i in the 
Diviſor and 5, in the Dividend, I make 3 deci- 
mal places in the Quotient; for 2 in the Biviſor 
with 3 in the Dividend makes 5 the Number of 


Deeimals in the Dividend, If after Dirik on * 
„ | 7 


* 
4 
* 8 
4 
" 


ting Point in the one, 5 


cimal Places of the Diviſor be 


Dioiſſon of Decimalt, &c, 91 
dea Remainder, imagine Cyphers as many 
as you pleaſe annexed to the Biridend as 48. 
cimal places, which bring down, and proceed with 
in Diviſion till you come to no Remainder, Or 3 
| Repetend, or a ſufficient Degree of Exuctneſs. 


* $5-6)74-375(2-9052734375 
2317 | OL 
1340 
700 
1880 
880 
1120 
960 
1980 
1280 


lere the Decimals in the Dividend with the 
Cypbers annex'd are eleven; but in the Diviſor 
only one: Thereſore there are ten places of Deci- 

mals in the Quotient, + emi. 


92 Diovi ſon of Decimal; 


| Divide 31645.7264 by 1.12 till there re. 
main nothing, or till you find the Figures re. 


: peated. 5 


— 
* 


3-12)316457264(282551128571% 
ED a . 0 


In this Example becauſe there remain'd 32 
when there was nothing but Cyphers to be 


brought down; and becauſe the ſame Remain 
der 32 at laſt came again under the ſame Con- 


ditions ; the next Quotient Figure, and alſo all 
the following will circulate, as is denoted in the 


Quotient by the daſh'd Figures. 
The ſeveral Varieties of valuing. the Quote 


will clearly appear by the following Examples, 
where the Operations are omitted, becauſe; ac- 


cording to the Rule, they are performed as in 


Integers. | | 

- 4217) 176173 735(41764 
42.17) 17611878804176400 

04217) 1761187884176 4 o oooo 

4.217) 176 1187.8 8 (417640 

04217) 176.118788(41764 

4-42.17) 176.118 788 (4.1764 

0 421 7). 017611878 80.041764 

4217) 176418788¼041764 


There 


s 5 
Te 


by a Terminate. 93 
There is another very excellent Method for 
valuing the Quotient belides the foregoing z 
Thus, | 1 | 
Conſider the Value of that Place in the Di- 
vidend under which the Units Place of the Di- 
viſor falls, in asking the firſt Queſtion ; for the 
| ſame Value ſhall the firſt Figure in the Quotient 
always be of. | „ 
So, in the ſixth of thoſe Examples, where the 
Operations are omitted; the 2 in the Units 
Place of the Diviſor falls under 6 the Units 
Place of the Dividend; therefore the firſt Place 
in the n oo. 
In the laſt; the 4 in the Units Place of the 


Diviſor falls under the 7 in the ſecond place of 


Decimals of the Dividend; therefore the firſt ſig- 
nificant Figure of the Quotient, is in the ſecond 
place of Decimals | 
If the Diviſor at any time conſiſt of Figures 
with Cyphers annexed, ſuch Cyphers may be 
omitted in the Operation, provided they be ac- 
counted for in valuing the Quotient. 


e 323 53 


Hence therefore to divide by 10 100 1009, 
Oc. is but to move the ſeparating Point 1 2 37 
No. places to the Left · hand. 25 


— 
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94 Diviſion of Deeimals 
pin - - =p wh 


To Divide by I nxERMINATES with 


— Repetends. ” 


+0, 0: CCLL 
Magine the ſeparating Point of the Diviſor 


| 


 Diviſor's Repetend conſiſts of Places, and then 
ſubtract it from the Diviſor it felf: And the 
ſeparating Point of the Dividend moved towards 
the Leſt- hand as many Places as that of the Di- 


viſor, and then ſubſtracted from the Dividend. 


Laſtly, divide with theſe Remainders, as taught 
in the firſt Section, and the Quotient ſhall be 
That ſought, 4 | 


1603897368843 48 86574 


160.3 2235688.9414 
1587 7.897295 285405 4 
944085 
1501954 
729520 


moved as many Places to the Left-hand as the 


2.1 74) 106 0.36783 (487.65 


21 106036783 
1.957) 95433105 
r 
14971 
$2720 


9785 


008) 


008) 2353580246973 (2647 


0 0235358024692 
008).2118222222222( 
Fr. 


7 5 
62 
6 


4176525) 3 r928.007212(76.45 h 


4176 21928007 
* 721490 318 96.079105 
| 26910361 
18774670 
e 


317 395.2 736t4(124567 P 
0000: IF EFF. 
9317)394878341(, 

TY 


We are to obſerve, that in ſubſtrackin the Di- 
viſor or Dividend diminiſhed from themſelves, 
the Reperends are often omitted, becauſe they 


A & 


by Interminates with Repetends. 9 5 
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96 Diviſion of Decimals 
are equal, and ſo would leave Cyphers in the 
Remainder z as may be obſerved in the forego- 
ing Examples. 


417.632) 70933.643 36( 


417 2.932642 


41 7.21 5 70 8 62.760972 (159.84 


2914120 
4106309 
3152717 
T906060272 
291412 


In this Exainple the firſt and laſt Remainders 


are the ſame, and the ſame Figures are to be 
brought down from the Dividend, and there- 
fore the ſame Figures muſt come over again in 
the Quotient. 7 | 

If the Quotient Figures do not repeat ſo quick 


as may be wiſhed for; proceed only to your de- 


fired Exactneſs, and then value what is left out; 
as in Multiplication, only let the Diviſor be the 


Denominator. 
2222555 
. oy 
4$17.2)2z13-262658F _ 
ä 
4906 
- 45 
31738 
25346 
31426 
„„ 


43.4 613 4112 


1 


IF 58626 be written immediately after 2222, 


thus 222253626, and then 2222 ſubſtracted 


from it, the Remainder 222256404 make Nu- 

merator : To the Denominator 4172 annex as 
many Cyphers as there are Nines in the ſuperiour 
Denominator, and from that ſubſtra& 4172, and 
the Remainder 417195828 make Denominator, 


and the Fraction 44325542. ſhall he equal to 
the foregoing. i 


SE CT. III. 
To divide APPROXIMATES. 


The RULE. 
De as in the firſt Section of this Chapter. 


But to know how many Plates in the Quo- 
tient are certain; write the Diviſor under that 
part of the Dividend which gives the firſt Fi- 
gure in the Quotient; then count how many 

Places from the Left- hand Figure of the Diviſor 
to the firſt doubtful place (whether in the Diviſor 
or in the Dividend) for one leſs ſhall the certain. 
Places of the Quotient be, pO | 


31-45275+)21876.5437|8—(69 54536 
| 30048937 e 

; | 1741462|8 | 
168382530 
11561550 

21257250 

2385600 


Here we ſtop, for by the Rule, no more pla- 
ces are certain; and alſo obſerve, that what is 
left out, is therefore uncertain too. 
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98 Diviſion of Approximates, 


limits the uncertain places, there be drawn a 
Line, as in the Example; all the Figures to the 
Right-hand of it may be omitted; and fo the 
Work would then Rand thus, e | 
- 


31.455275 T) 21876.54378—(6954536 
5 230048937 
1741462 | 
158825 
11561 
2125 
238 


When the higheſt uncertain place is a Nine, 
make that to the Left. hand of it, an Unit more, 
whether it be in Addition, Subſtraction, Mul- 
tiplication, Ge. 5 Ts 

But if we make two Operations; vip, The 


one with a Diviſor the neareſt, more than juſt, 


and a Dividend the neareſt, leſs than juſt ; the 


other with a Diviſor the neareſt, leſs than juſt, 


and a Dividend the neareſt more than juſt ; then 


ſb many places, and no more are certain, as agree 


in the Quotient. pn 
And ſo the Example will be thus, 


31-45275+)21876.54378— (635.5367 
31-45276—)21876-54377-\- (695-5365 


Therefore the Quotient certain is 695.536. 


Hence it appears, that it is moſt ſure to uſe a 
double Work ; but obſerve that every compleat 


Decimal in ſuch Operations, needs not be altered 


to a more or leſs than Juſt, 
CHAP. 


If after the Place in the Diviſor, which | 
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CHAP. XII. 
Reductian of Decimals. 
FCC 


8B "Þ 


To Reduce a Valgar Da to 
4 DECIMAL, | 


The R ULE, 


its Denominator, and the 
Quotient will be the en 


3 I, 3 6 


Ts: 


Ex. Il 


IVIDE the Mars by 


714285 The Anſwer, 
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100 Reductian of Decimal, 


e e . Thr. Sg WAA 3 ith was i Fang 8 
2 . ee ee e ol ORE e a 
* — : 


Bange II. £3. 
99055. (6582417 TheAnſner, 
220 
380 
16 0 
690 


5 "2 
Example III. 2 27. 


36) 23. (638 The auser 


140 
320 


32 
| Example „ F253 | 


64 91 1 I. _ Cor71875 The Anſwer. ” 


To 1 


Reduftion of Decimals. 101 
SEE N 


Jo Reduce Monty, WBI GH r, c. 


to Decimals. 


The RULE. 


IRST expreſs in a vulgar Fraction, what 
part or parts of the Integer, the given Mo- 
ney, Oc. is, (as taught at Seck. 4. Ch. 7. of 


Part 1.) and then reduce that Fraction to a De- 


cimal, and it will be that ſought, 


Sterling. 


EV 960) 222. (. 23125 
<< 240 35, 1 
4 4 3 


72 | 960 N 5 5 ; 240 


480 


This is the Subſtance of the Method uſually 


propoſed, to reduce Money, Weight, Cc. to 

Decimal, But the following one 3 md 

and alſo every whit as eaſie and as general, ” 
Firſt, Reduce the leaſt Denomination to the 


Decimal part or parts of the next Superiour, to 


the Right-hand of which prefix all that is given 


of that next ſuperiour Denomination z Secondly, 


Reduce this mix'd Number to the decimal Pat 


of the next ſuperiour, to which prefix what 
is given of this laſt ſuperiour, and ſo proceed till 


you arrive at the Decimal of the Integer 


ſought, 


Reduce 


N . d. 7 | 
Reduce 4 7 2 to the decimal of a Pound 
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FER — = * 
© —— 2. = - _ — — — — — S — A +2 
vn "ob * — b < — _—_— tn th to. oe —— { N * „ pp. 7 — 
2 3 — — — «247% - Lig 5 = "* wane — — y : 
K — . — . — bs * 2 r 8 ns 706” Palo 8 I A * «A . F ͤ ape 
* rer — > ere ” — — —— — r . * P KS vi Wis 3 Tad, BY 0 — 3 r —— — Wy — 2 - - x * —— 8 e et — 
22 2. ——— N 4 5 nr — — n 3 * — . r — — 2 s y 8 : 5 
r r NES YE SE; Rs IS, ES 2 . r e Cs 
per Fe Ar * * —— 88 — r 


e = oF LE 
* 6 1 Z _—_— 


2— — 2 X 

3 FS - 

2 9 — R — - 
wy en greener en Nt — 2 8 


— 


4 — 4 ._ 3 
20S . 
23 — 
we r 
r 


102 Reduftion of Decimals, 


| Reduce 7 5. 7 d. to the decimal Part of 2 K 
Pound Sterling - mal 
: PE '-. Torts 2 Farthings divided by 
12] 7.5 4, quotes .5 d. and then 7.5 d. 


20 7.6 2 5 divided by 12 quotes 620 1 
gutes 38125 J. 


But if any Diviſor greater than of 12, be 
compoſed of two 5 divide by thoſe Digits 
continually, and you have the Quotient required; 
So in the following Example, to divide by 28; 
I firſt divide by 4, and the Quotient thence ariling 


by 7. 
Reduce 9 oz. 17 d. wt. 14 gr, to the Decimal 
vf a 3 £0. 5 „ 
5 2114 
Inſtead of 47172 7 5 
2017.588383 as 


Reduce 3 Cw. 3 975. 3 lb. to the Decimal o. 


2 Tun. c 
Inſtead of a8 4 2 1 e _ 
„ 
201 3.776785 7142 the] 
IT 88839285714 | then 


The Anſwer. © ces 
„ © 


Reduction of Decimals, 103 


| Reduce 41 Gallons and 5 Pints to the Deci- 
mal of a Hogſhead, containing 63 Gallons, 


| 81 5. 
„ 941.625 
laſtead of 634 3 4.625 : 
.660714285 
The Anſwer, 
1 10 Fi 5 


Reduce 8 10 11 a Duodecimal to a Decimal. 


n 
aids 
12 8.909  _ | 
+7424768 5 The Anſwer. 
e , 
1 42 11 53 a Sexageſimal to a Dect- 
al. . 


703 30091 The Anſwer. 


But the Decimal of any Number of Shillings, 
Pence and Farthings, as 6s. 94.4 may be 
written down in one Line without any Burthen 


to the Memory: For if in the place of Primes 


be written half ths Number of Shillings (. 3), and 


the Pence reduced to Farthings (38) written after 


them if leſs than 6 4. or written aſter them en- 


creaſed by one, when as much as, or more than 6 d. 


then 


. A ok 3 | — — — — 


dA Reduction of Detimals, 
then this (. 339) ſhall be the Decimal true to three 
Places; And if (7) half the Number of Farthings 


rejecting Sixpences, be divided by 12, the Quo- 
tient (583) written after the three places (.339) 
| ſhall compleat the Decimal (.339583) of 


65. of. LIN 


But obſerve that 1 the Number of Shillings 


be odd, then the ſecond place of DH als ſhall be 
encreaſed by 5; and ſo the Necimal of 7 5. 9 d. 
is. 389583. 3 

And the like of any other Sum, as 175. 10 d. 2; 
for the half of 17 is 8.5 and the Number of Far- 
| 1 41 greater than 64, and therefore the 


3 firſt Places are. 892; and the Farthings re- 


pang Sixpences are 17, whoſe half 8.5 divided 
4 


12 quotes 7083, and this annexed to ,$92 
gives the Decimal ſought. 8927083. . 
There are alſo particular Methods for ex- 
preſſing Weights, Meaſures, Cc. Decimally, 


without waſte Figures or Burthen to the Memo- 


ry; which for Brevity's ſake I omit. 

Only obſerve that .00274 (becauſe very near 
the Decimal Part of a Year, anſwering to one 
Day) multiplied by the Number denoting any 
Days, gives the Decimal Part of a Year, anſwer- 
ing to thoſe Days very near. And this becauſe 
of its uſe in Intereſt and Annutties, I would not 
omit, | 


-STCT i. 


To reduce a Decimal to the leaſt Vulgar 


poſſible. 
The RULE, 


A AK E the Decimal the Numerator of 2 


Fraction, whoſe Denominator ſhall be an 


nit with as many Cyphers annexed as there are 
CE places 


Fr 


%F 


 Reduftion of Decinali. 
places in the Decimal given; 
Numerator be Interminate, diminiſh it as an 


105 


and then if the 


Interminate Diviſor in Divifon, and the Deno- 


minator as a Dividend to it; And laſtly reduce 


it to its leaſt Terms, and it all be that re- 


29+ Anſwer Tz. 


Robes ere to hs leaſt vulgar 


Fraction poſſible. 


24476857. 
I0090000000 


1000000000 
£O00000d © © 


999900000 . 


742476851 
742476 


741734375 


741734375 


999990000 


9990 


quired, 
Reduce 6875, to the leaſt nagar Fraction 
poſſible. 
1822 1000001 . 
687502 3750 
31255 O000 
6825 
1 9 625) 6875 (xx 
625 


- ERR 
., Lon 


; Reduflion of Decimal, 


999g000006{[r 
14173437512. 
2572656251 
2272031257 
| n 
= T6765625]x 
132968753 
3468750 1 
n 8 
. = 


vo 02 ©0se 
- Wo < 


548125) 999000000( 170 


441208750 
1619770 
4625000 


GS ©: 


as 0741754975 6 
1636093 
4798437 
1 
' Anſwer an. 


SECT. 


| Valuing of Devimale. 257 


1 SECT, 1 
To value any Ds c1mar in a lower 
Demomination. 
W 


M ber of che E r Denomination contained 
- _ of the greatgr, and the ProdaR ſhall be the 
nſwer. 


5 —— 


And fo the Aufwer is 6.34 c. But if it had been 
required to value .317 J. in Shillings, Pence and 
Farthings; Firſt Value it io Shillings, and then 
value the Decimal Parts of Shillings 6 in Pence, 


and if there be any Parts of . Value them in 


Farthings. | 


Value. 31 74.4 in ShillngsPence and Farthings, 
317 . ; 


32 I nn: 65. 44. 0.32 fo 
| And in the ſame manner value Weights and 
Meaſures, | 
P 2 e Value 


p you 3 . 
— — — W e ee nr I * 1 
- a, {pO — PR 4 — — my < _ - 
. D e — — ly 2 
— — — — — x ret 
o > on tw OE i — - 


Ultiply 2 yen Decimal by the Num- 


— were 


1 


M NT EE EO OI IN, 5 4 2 0 at - - 
ld Cotes . eee eee TG. 
* y 
- » 
* 


Nr — Js 


— es 


0 — —ͤ—ͤ— ig PG 9 OR 
ER EE eee eee dd —————————_ iche AE scene 
a boa Narr > 2 n 1 O G * en, „ * N * 


108 Paluing of Decimals. 


Vale 92377 14 Tun in Ct. 775 & Ib. 
93866717 "= 


e ee 
3.41857 x1 
2 8 


2 


J r 

8571 142 8 

11.999999 
Anſwer 7 Cw. 3 qrs. 12 lb. 


For by the zth Theorem a Repetend of Nines 
is an Unit more in the next anon: place. 


1 3 15 Troy, in Ounces, 
| Penny-weights and Grains. 


82309029 


"987708333 
20 


„ 
Anſwer 9 45 17 us 1347. 
Buß 


0 7 


- Valuing of Decimals, 109 
But the Decimal Part of a Pound Sterling 
may be valued ſhorter, thus. Subſtract all the 
Primes, and a half Prime if there be one; then 
multiply the Remainder by 4, placing the Pro- 
duct under the Remainder but two places tw 
the Right hand, which taken from the aforeſaid 
Remainder, leaves a Number, from which cut 
off to the Right-hand, as many places as there 
were in the hrit Remainder, by a ſeparating 
Point; and the double of the Primes and half 
Primes give the Shillings, and the Figures to the 
Left- hand of the ſeparating Point, give the Far- 
things, which reduce to Pence and Farthings, 
and thoſe to the Right- hand give the Decimal 
of a Farthing. | 
Value . 3647 J. in Shillings, Pence and Far: 
— ͤ as Po 


LAGS: * 
23 „ ; 
. 1 
388 That is 147 by 4. 


Anſwer 7 5. 3 d. 2.1 12 f. 


But the Primes and the half Prime when there 
is any may be canceived to be ſubſtracted, and the 
Produ& made of the Remainder by 4 may be 
ſubſtracted, without ſetting down as in Diviſion, 
And then the true Value of any Decimal Parts 
of a Pound Sterling are had without any waſte 
Figures, or Burthen to the Memory. | 


Value .37417. in Shillings. 5 
| Anſwer 79. 5 d. 3.1367. | 
But if the Shillings be valued, as before, and 
the remaining Figures in the ſecond and third 
places, abating one in 25, be called Farthings; 
the Value of the Decimal ſhall be had fo near, that 
the Error ſhall never come to a Farthing. . 


CHAP, 


CHAP. XIV. 


Extraction of Roots + "RFP. 


1959959; 888 2 4 o 
The R U I. 2 


ET a Point over the Place of 
Units, and alſo over every 
Place upwards and downwards 
as taught in Integers; and 
Aj then extract as in Integers. 


What is the Square Root ot 
272.267 8 


Anſwer 16.5 


For the Places of Integers i in the Root ſhall be 
as many as there are Points over the Integers. 
It the Number given have not an — Root, 


by bringing down a Period of Cyphers every 
Zime, you may proceed $0 a ſuthcient Exathneſs, 
Lf at any time there are Fig gures to be brought 
down, hut᷑ they are not a Period (that is 2 in the 
Square, 3 in the Cube, Or.) ſupply the Deſect 
with Cyphers. ' 5 1 
X 


Extraction of Roots of Decimals. 11 1 
Extract the Square Root of 04173. : 


O a = „ 42 > 
94193 ſ2042792 
$65 | 212171 

+ CFE. 41 

| 16180 Ros 

J 
. 4507950 
422368 


Anſwer . 20427 92, Oe. 


Rara the Cube Root of eee : 8 


f .000398696479800000 +0675 34 | 
4 „ „ 
4 oy >» not. © 1 
1309 4459 
110 „ 
f | 7933479 4556025 
P 108064 
100 45670564 
n 
| 1149604800 
20258 7366875 « 
162064 
oe 136849564 
5 34808288000 
„51 202244 127011692 
7 3 810976 
21019 0 % 
367296 | 
Anſwer , er 06754, De. 
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| | firli 
| Int 
Approximations to FRaCT10Ns, f| @ 
.or Proportions in ſmall 1 

i e 

Terme. „ 
7 | = 7 

” me: 
mer 

N E T the Praction 479551 (or Ws 

the Proportion of 2684769 to 3 
*R 83765 71) be aſſigned, to find add 
one equal to it, it poſſible, or ma 

at leaſt the next greater, or the n 

N next leſſer, which may be ex- —_ 

WO preiſed in Numbers not greater _ 
than 999; that is in Numbers 805 

not exceeding 3 ER [25 
If the Fraction ſoug| ht (whoſe 83 are not to dea 
be greater than 7880 a given Number) be the the 
next greater than a FraQion propoſed, divide = 
the propoſed FraQion's ne [8376571] = BT 
by its Numerator [2684769]; (if the next leſſer Hon 
divide the Numerator by the Denominator) con- — 
tinuing the Quotient [g. 12003416 in Decimal | the 
Parts to ſuch an Accuracy as thall be ſufficient; the 


en 


\ 


| 
ö 
ö 


Approximation 70 Factions, GC 11 3 


which Quotient [312003416] for the next 


greater, is to be the Denominator anſwering to 
the Numerator 1: But for the next leſſer, it is to 


be the Numerator anſwering to the Denomina- 
tor 1, compleating a Fraction as near as ſhall be 
neceſſary to that propoſed, which Fraction 
[erer] call the firſt Fraction compleat : 
And the ſame wanting the Appendage of Deci- 
mal Parts, I call, [+ ] the firſt Fraction curtailed. 

Then by this Appendage {.12003416 ]of the 


firſt Fraction, Divide 1 Integer, and by{ 8 ]the 
Integer Number which is next leſs than the full 


Quotient | 8.+ ], Multiply both Terms of the 
firſt Fraction compleat; and the Products 


| {8 & 24.95027328 Jof ſuch Multiplication, I call 
the continual Increments of thoſe Terms re- 


ſpectively. And [.03972672 ] ſo much as the 
Appendage of Decimal Parts in ſuch continual In- 


crement wants of 1 Integer, I call the Comple. 


ment of the Appendage of the continual Incre- 
ment, x | : 1 

Then both to the Numerator [ 1-] and the De- 
nominator 3. 12003416 of the firſt Fraction, 
add (reſpectively) its continual Increment, which 
make | g & 28.0203c744 ] the Terms of the ſe- 


cond Fraction, and theſe again (reſpectively) in- 


creafed by the ſame continual Increments, make 


the Terms of the third Fra&ion [ 17 & 5 3.0405 - 


8072]; and fo onward, till the Fraction 


[+5-555557 ]) fo ariſing, bath an Appendage, 
es than the Complement of the A 


the continual Increment. | 
And then that Fraction I call the laft of the 
firſt Order; which alſo is to be the firſt of the 


ſecond Order. 


By the Appendage of this Fraction (the firſt of 
the ſecond Order), divide the Complement of 
the Appendage of the continual Increment of the 


tore. 


114 Approximations to Frafions, &c, 


foregoing Order, and by [46] the Int F 
Number next leſs than 2.85 e full 3 pro 
of ſuch DiviGon, Multiply each Term of the firſt cont 
Fraction of this Order; and to | 1150 & 3588.- tip] 
03928400] the Products (reſpectively) add the jam 
_ continual, Increments of the foregoing Order cret 
[8 & 24.96027328]; the Reſults of which ps 
1158 & 3612.99955728], 1 call the Incre- cler 
ments of the preſent Order. And C. 044272 of t 
ſo much as the Appendage of ſuch continual In- the 
erement wants of 1 Integer, I call (as before) the II © 
Complement thereof, OO tha 
Then to [25 & 7800085400} the Terms of || 8 
the firſt Fraction of this (fecond) Order, add N 
the reſpetive continual Increments of this ſame this 
Order, and ſo continually; for the ſecond, con 
third, and ſubſequent Fractions of this Order, 3 
ſo long as there is an Appendage as great as the t 
Complement of the Appendage of the continual | rf 
I,ncrement of the ſame Order; and when the thi! 
Appendage is leſs, ſach Eraction is laſt of the De, 
preſent Order, and firſt of the following. e 
tot 


In this Example the Terms of the ſecond 
Fraction of this Order, are11338&3691.0004112%; | 

Therefore this Order hath no third Fraction, leff 
for the Appendage is leſs than the Complement 
of the Appendage of the continual Increment. 
We therefore ſhould proceed to the third and = 
ſubſequent Orders, but that the Terms of the Te 


Fraction lait found +352 are greater than ha 
dhe propoſed Limit; and — after 2 , 
is none (before this) nearer to the juſt Value, it 11 
is evident that 3 is the Fraction . as being 1 
NN (to the true Value) of any (greater than cor 
in Terms not greater than : ſo i 1 

the ſmalleſt Tens) r than 999, and alſo in Fa 
IS 5 10 


But | Pl. 


Approximation to Fractiont, &c. 115 
But when the Limits will permit it, we may 
proceed, making up (as is already ſhewn) the 

continual Increments of each Order, of ſuch Mul- 
tiples of the Terms of the firſt Fraction of the 
| fame Order, adding thereunto the continual In- 
crements of the Order next aforegoing ; and con- 
tinuing each Order fo lo long as there is a ſuffi- 
cient Appendage, (not leſs than the Complement 
of the Appendage of the continual Increment of 
the ſame Order;) And when the Appendage be- 
comes leſs than ſuch, this Appendage dividing 
that Complement, ſhews by the Quotient (that is, 
by the greateſt Integer Number leſs than it) how 
many times the Terms of that Fraction (where 
this happens) are to be taken, together with the 

_ continual Increments next foregoing, to make the 

cContinual Increments of the ſucceeding Order. 

And the Fractions thus ariſing (which I call the 

firſt, ſecond, third, Cc. of the firſt, ſecond, 

third, Cc. Order) without their Appendages of bo 
Decimal Parts, (which therefore I call Fractions ot 

_ curtailed) do continually more and more approach 1 
to the Value of the Fraction propoſed; and are 7 Ai 
each of them the neareſt greateſt, or the neareſt " 
lefſer (as is ſaid) of any not conſiſting of greater | 
Terms: Nor is there (in Integers ) any other _ i 
ſuch intermediate Approaches, Ofall which, if ! 
we make Choice of ſuch as have the greateſt | 
Terms, not exceeding the Limit propoſed, we | 
have what was required, 5555 it 

And what is ſaid of the Numerator and De- 
nominator of Fractions (whether proper or im- 
proper) is eaſily applicable to the Antecedent and 

_ conſequent Terms of a Proportion. | 

But here jt is fit to be noted, that in ſeeking $ 
the firſt Fractions (by Diviſion it is convenient 5 

to continue the Quotient to at leaſt twice as many 0 
F Places (or ſomewhat more) of Decimal Parts, as 1 
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116 Approximations to Frafions, &c. 
are the Places of that Number propoſed as the 


Limit, greater than which the Terms of the 
Fraction ſought are not to be. 15, 
Among the Multitude of Examples of the like 
Proceſs, if it be required to find Integers that 
will 3 _ 49 lea, or next 2 Pro- 
rtion than that of x to 3.1415926 7 
(which is that of the Der * N dire ie 
Circumſerence) under a given Limit; We may 
not only TN attain the famous Numbers of 
Archimedes 7 & 22, and alſo thoſe of Me ius 


112 & 355, (the Invention of which hath raiſed 


Wonder in Ingenious Men, and rendered the Me- 
mory of the Authors Immortal) but alſo diſcover 
others much nearer in Integers, though in high- 


er Numbers. And he that is unwilling, to take 


the Pains to do it himſelf, may find it ready 
done to his Hands; and alſo this Subject largely 
enquired into, by the Reverend Dr. Walls, in 
the 10th and 11th Chapters of his Hiſtory of 
Algebra; From whence I extracted this Chap 
„„ . | 
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CHAP. XVI. 


of Duopzctans. 


F 


Foundations of many of our 


thing of the Management of 
them may be very uſeful, eſ- 


ſtraction, are performed in all 
— = Addition and Subſtraction of Pence, 
I ſhall omit their Rules and Operations. And 
| becauſe Multiplication is the very neceſſary Part, 
but Diviſion only when the Divifor is an —_ 
and ExtraRions ſcarce at all, when we meaſure 
according to any of the various Cuſtoms uſed : 
Belides, if ſuch Operations were required, it is 


better to reduce them to Decimals; I ſhall 'there- 


fore treat of Multiplication fully, of Diviſion 
ſparingly, apd omit Ee and Re- 
ductions. LS 


IINCE bes are the 


Engliſh Mealures, to ſay ſome- 


pectally to the Builder, But 
becauſe Addition and Sub- 


118 Of Duo decimalr. ” 


To multiply Integers, Primes, Seconds, 
Cc. by Integers, Primes, Seconds, &c. 
= Cn 
JET the Multiplier ſo under the Multipli- 

.cand, that the Integers of the Multiplier 
ſtand under the loweſi Place of the Multiplicand, 


and the other part of the Multiplier in order, to 
the Right-hand; then multiply the Multiplicand 


by each Term of the Multiplier, beginning at 


the Right-hand, ſetting the Right-hand place 
of each Line under the Multiplying Figure, 
and carrying one for every 12 to the next 
place. | | 8 
| r 
Ex. 1, Multiply 5 03 03 by 3 05 07. 
DE” LESS 
SW. - 
: 3 05 07. 
e een 
023 © 1. og 
2 02. 04 03 
25:09:99 3 
18 03 02 O1 09 The Anſwer, 


c | „„ 
Ex. 2. Multiply 6709 os o4 by 24 03 08, 


6789 06 04 _ 
— 03 08 
. 377 04 o4 o2 08 
„ 699 4 07 00 
162948 06 oo. 


165023 02 11 02 os The Anſwer. 
5 a — 8 a 1 In 


0 
e 
Q 


Of Duodecimals, 119 
In the 24 Example after I had multiplied 
05! o04!/ by o8f! and Rated 0277 o811017 for 
the Product, beſides 04! to be carried, I multi- 
. plyed 6789 by os!!, which with 04// carried, 
produced 54316!! which reduced according to 
the common Rules of Reduction, becomes 
377 o O4; And in multiplying by 03! I 
proceeded in like manner when I came to the In- 
tegers of the Multiplicand; which being duly 
obſerved, ſufficiently illuſtrates the Rule, . 
But belides the foregoing general Method, 
there are many particular ones adapted to par- 
ticular Caſes, which render the Operations 
very eaſie; and the molt Remarkable follow. 
To multiply any Integers, Primes, Seconds, 
Ge. by 12 Integers; firſt carry the Duodeci- 
mals one place higher, till you come to Integers, 
and then to the Product of the Integers of the 
Multiplicand by 12, add the Primes of the Mul- 


tiplicand. 
1 „ FI 
Ex. 417-07 09 11 by 12. 
5011 O0 11 | 


To multiply any Integers, Primes, Seconds, 
Tc. by a Multiple of 12 Integers; firſt Multiply 
by 12, and then the Product by the Number 
expreſſing what Multiple the Multiplier is 


7 . 
0 . 
» fa 
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of 12. 
F. Mm „ p 
417 O ©g 11 by 72, or 6 times 12. ; 
| 5011 Og 11 | | 
"1 $0070 11 c6 .. The Aufnes. ä 


But 


120 Of Dwuogecimdls. 


But if che Multiplying Integer cohfſts of 


dome Multiple of 12, and ſome Number over; 
Srſt multiply by 
du add that made by the Multiplicand, mul- 
 Eiplied by the Exceſs of the Multiplier aboye 
the Multiple, Fw e i 
1 9 + = 

417 07 09 11 by 77, or 6 times 12 with 5; 
5011 09 11 12 8 


30070 11 06 1 times the Multiplicand. 


2088 03 01 O7 J 
32159 02 07 O07 77 


To multiply Integers, Primes, Seconds, Oc. 
by any Number of Primies that is an Aliquot 
Part of 12 : Take ſuch a Part of the Multipli- 
rand, as the Multiplier is of 12!, and if any 


thing remain, either in Integers, Primes, Go. 


eſteem it ſo many ſuch Parts of that Place, but 
value it in a Number of the next Place, So in 


the following Example, after the 34 Part of 


317 is taken, there remains 2, which are Thirds 
of an Integer, and becauſe + of an Integer is 4/, 
and fo + are $!, I carry % to 2 the Third 
Part 7!; which makes 100; and fo in any other 
Place, 7 . 1 
312 07 05 by 4 

105 10 05 08 The Anſwer, _ 


But if the Multiplier be 1, take a twelfth 
Part ot the Integers, and place the Remainder 
under Primes, and move the Primes, Seconds, 
" | 8 Ce. 


the Multiple, and to the Pro- 


, Of Duodecimals. 121 
Oc. in the Multiplicand one place lower in che 
„ „ ; 4 
| 10.” 

We 17 Mee bs ie 2 

26 05 07 055 The Anſwer. 


To multiply any Number of Integers, Primes, 
Seconds, f5c. by a Number of Primes that is an- 
Aliquant Part of 121; firſt ſee what aliquot 
Parts of 12! added together, will make the Mul- 
tiplier; then multiply the Multiplicand by ſuch 


Aliquot Parts, and the Sum of the Products ſhall 


be the Anſwer. | | 


FM ͤ 
317 07 O5 by 10 or s and 4. 
158 O0 08 5 | 
105 10 05.08 | ; 


264 08 02 02 The Anſwer. | 


Ii 
172 07 06 by 11 or 4 & 4 & 3. 
57 06 65 - | 
57 06 86 
e 


158 02 10 06 The Anſwer. 
But in this Caſe, the Anſwer may be had, by 
taking a twelfth Part of the Multiplicand from 
the Multiplicand. 1 


1 P 
172 07 06 by 11 | | | 
"14 64 07 os Equal to the 12th Part 


13% 08 10 00 rhe Ante. 


R 5 | To 
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of the Multiplicand, 
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To multiply Integers, Primes, Seconds, Ge. 


dy Seconds or Thirds, Oc. multiply as for 
Primes, only ſet the Product ape place lower for 
Seconds, two for Thirds, Oc. But obſerve that 
if in ſuch Operations, the Primes are more than 
11 they ſhall be reduced to Integers, as in the 
Second Example of this Chapter ; and the like 
of any other Duodecimal place. 


"ot oi I 
© a. bet 
15 11 09 10 03 


And all theſe Directions put together, ſhew us 
many eaſie and expedient Methods for multi- 
plying Integers and Duodecimals by Integers 
and Duodecimals, and are, as I conceive, the 
moſt material, 1 | 


Io divide Integers, Primes, Seconds, &c. by 
an Integer, firſt divide the Integers; and if any 


thing remain, reduce it to Primes, to which 
add the Primes given, and then divide for 


Primes; and if any thing remain, reduce it to 


: Seconds, and work as before. 


„ % mn 


45) 7 32s o 08 (16 03 03 C 34 or . 


282 


What⸗ 
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Whatſdever hath bech faid of Decimals con- 


cerning Interminates, whether certain or un- 


certain, may be applied to Duodecimals or Sexa- 
geſimals; if what is there ſaid of 9, be here ap- 
plied to 11 and 59. | 


Having entered on the handling of Duodeci. 


mals, whoſe uſe is in Meaſuring, it may not be 


amiſs to conclude with an Idea of Meaſuring, 


different from what is taught by our Modern 
Authors, and what may help to correct the falſe 
Ideas ſo common of Multiplication, even in ſome 
of our beſt Authors, and conſequently not im- 


proper in a Treatiſe of Numbers, 
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CHAP. XVII. 
of Me ASURING. 
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red by ſome Magnitude of the 


7 


128 


lineal Foot, Yard, e. A Su- 
perficies by a Sq uare Foot, 


% 
<) 


1 
Da. 


Foot, Vard, Go. 
The Lineal 1 is known to all. 


The Superficial Meaſure may be conceived, by 


imagining a Floor paved with Tiles, each a 
Square Foot; for then the Number of Tiles is 
equal to the Number of Square Feet in that 
Flooring. Now if the Flooring be juſt one Foot 
broad, the Number of Tiles {or of Square Feet) 


will be equal o the Number of Lineal Feet, in 


the Length of the Floor: But if the Flooring be 
2, 3s 4, 5, Oc. Feet broad, the Number of 
Tiles (or of Square Feet) will be twice, thrice, 


four- times, five-times, c. ſo many Tiles (or 

Square Feet.) So if the Floor were 11 Foot long, 

3 Foot OY 7 times 11 8 (or Square 
: Feet) 


287 „ NESS Ry KF 16 4 a 


'V ERY Magnitude is weaſu- 
ſame kind. A Line by a 


Yard, Oc. A Solid | by a Cubick 


„VVV 
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Feet) gives 77 the Number of Tiles (or Square 
Feet) in that Flooring, e, 2 OV 
The ſolid Meaſure may be conceived by ima- 
gining a Wall built with Stones each a Cubick 
Foot; for then the Number of Stones will be 
equal to the Number of Cubick Feet in that 
Wall. Firſt. therefore if the Wall be one Foot | | 
thick, and one Foot high, the Number of Stones i 
(or Cubick Feet) will be equal to the Number of 7 
Lineal Feet in the Length of the Wall. Secondly, 
If the Wall ſhould be of the ſame Length, and 
Heighth one Foot, as before, but the thickneſs 
2, 3z 4, 5, Cc. Feet (inſtead of one Foot); then 
the Number of Stones (or Cubick Feet) will be 
accordingly twite, thrice, four times, five-times, | 
Cc. as many as before, Laſtly, if the Length = 
and thickneſs be the ſame as in the ja ſuppolition, 
but the Heighth «(inſtead of one Foot) be 
2, 3, 4, 5, Oc. Feet; the Number of Stones (or 
Cubick Feet) will be accordingly twice, thrice, 
four- times, five- times, Oc. what it was in the 
fore going. So if a Wall is 7 Foot long, 3 Foot 
thick, and 5 Foot high. From what hath been 
ſaid, a Wall of 7 Foot long, 1 Foot thick, and 
1 Foot high, conſiſts of 7 Cubick Feet; but a 
Wall of 7 Foot long, 3 Foqt thick, and one Foot 
high conſiſts of 3 times 7 Cubick Feet, that is 21 
Cubick Feet; laſtly, a Wall (of 7 Foot long and 3 
Foot thick) as before, but 5 Foot high contains 
ß times as many, that is 5 times 21 Cubick Feet, 
'- Gr 105 Cubick. Fest. | 
From all which, its is evident, that in caſting 
up any menſuration, the Multiplier in any of 
the Multiplications is an abſtraẽt Number, as 
well as in all other Multiplications whatſoever. 
Which may prevent the falſe Conſequences uſually 
drawn from multiplying Feet by Feet, wiz. 
That of multiplying by a contract Number; as 
„„ 5 34 


— 
— bo 9 
2 
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J. 19 8. by 3 l. 19% or half a Crown by half 
2 Con NE is contrary to the Nature of 
Multiplication, whoſe Operations are only Com- 
pendious Additions, either of the Multiplicand 
or ſome part of it, continually to iffelf, or its 
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ADVERTISEMENT. 
CFLOBES of 16, 12, 9, and 3 
. Inches Diameter, according to 
the neweſt Celeſtial Obſervations, 
with the beſt Maps, Sea- Charts and | 
Prints, and all. Sorts of Mathematical 
Inſtruments for Sea and Land, in 
Silver, Brafe, Ivory and Wood, made 
io the greateſt Perfection By P. Scott 
and C. Price, at the "Mariner and 
Globe at Exeter Exchange, in the 
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